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^ ( 57 ) Abstract: 4,5-Dihydroxypyrimidine-6-caiboxamides of formula (I); are described as inhibitors of HTV integrase and inhibitors 
^ of HTV replication, wherein R\ R 2 , R 3 and R 4 are defined herein. These compounds are useful in the prevention and treatment 
^ of infection by HTV and in the prevention, delay in the onset, and treatment of AIDS. The compounds are employed against HIV 

infection and AIDS as compounds per se or in the form of pharmaceutically acceptable salts. The compounds and their salts can 
Q be employed as ingredients in pharmaceutical compositions, optionally in combination with other antivirals, immunomodulators, 

antibiotics or vaccines. Methods of preventing, treating or delaying the onset of AIDS and methods of preventing or treating infection 
^ by HTV are also described. 
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TITLE OF THE INVENTION 

DIHYDROXYPYRMIDINE CARBOXAMIDE INHIBITORS OF HIV 
INTEGRASE 

5 FIELD OF THE INVENTION 

The present invention is directed to S,6^ydroxypyrimidine-4- 
carboxamides and pharmaceutical^ acceptable salts thereof, their synthesis, and their 
use as inhibitors of the HTV integrase enzyme. The compounds and pharmaceutical^ 
acceptable salts thereof of the present invention are useful for preventing or treating 

10 infection by HTV and for treating or delaying the onset of AIDS. 

BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HTV) is 
the etiological agent of the complex disease that includes progressive destruction 

15 of the immune system (acquired immune deficiency syndrome; AIDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HTLV-DI, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into the 
host cell genome, a required step in HTV replication in human T-lymphoid and 

20 monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3' OH termini of the proviral DNA at a staggered 
cut made at the host target site. The fourth step in the process, repair synthesis of 

25 the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HTV shows the presence of a pol gene in 
one open reading frame [Ratner, L. et al., Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
transcriptase, integrase and an HTV protease [Toh, H. et al., EMBO J. 4, 1267 

30 (1985); Power, MD. et al., Science, 23 1, 1567 (1986); Pearl, L.H. et al., Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 

replication of HTV. 

It is known that some antiviral compounds which act as inhibitors 
of HTV replication are effective agents in the treatment of AIDS and similar 
35 diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
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and efavirenz and protease inhbitors such as indinavir and nelfinavir. The 
compounds of this invention are inhibitors of HIV integrase and inhibitors of HIV 
replication. The inhibition of integrase in vitro and HTV replication in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
5 integrase in vitro in HIV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HIV integrase and HTV replication. 

SUMMARY OF THE INVENTION 

The present invention is directed to novel dihydroxypyrimidirie 

10 carboxamides. These compounds are useful in the inhibition of HIV integrase, the 
prevention of infection by HTV, the treatment of infection by HIV and in the 
prevention, treatment, and delay in the onset of AIDS, either as compounds or their 
phannaceutically acceptable salts or hydrates (when appropriate), or as 
pharmaceutical composition ingredients, whether or not in combination with other 

15 HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or vaccines. 
More particularly, the present invention includes a compound of Formula (J): 



OR 2 



R 3 



° (D; 

wherein 
20 Rlis 

(1) -h, 

(2) -Ci-6 alky!, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)R a , -C02R a , -SRa 

25 -S(=0)Ra -N(R a Rb), -C(=0)-Co-6 alkyl-N(RaRb), 

N(Ra)-C(=0)-Co-6 alkyi-N(RbRc), -SO2R*, -N(Ra)S02R b , 

NR b 

R 1 

-S02N(R a Rb), -N(Ra)-C(=0)Rb, R° , . ■ 
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-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)ORb, 

(3) -O-Ci-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 

5 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, -SRa, 

-S(=0)Ra -N(RaRb), -C(=0)-Q).6 aIkyl-N(RaRb), 
N(Ra)-C(=0>Co-6 alkyl-N(RbRc), -S02Ra, -N(Ra)S02Rb, 
-S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(4) -Rk, 

10 (5) -Ci-6 alkyl-Rk, wherein the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 
-N(Ra)C(=0)-Co_6 alkyl-N(RbRC), 0 r -N(Ra>C2-6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha to N(Ra), 

15 (6) -C2-5 alkenyl-Rk, 

(7) -C2-5 alkynyl-Rk, 

(8) -Co-6 alkyl-O-Co-6 alkyl-Rk, 

(9) -Co-6 alkyl-S(O) n -C0-6 alkyl-Rk, 

(10) -O-Ci-6 alkyl-ORk, 

20 (11) -O-C 1-6 alkyl-O-Ci-6 alkyl-Rk, 

(12) -O-Ci-6 alkyl-S(0)nRk, 

(13) -Co-6alkyl-N(Ra)-Rk, 

(14) -Co-6 alkyl-N(Ra)-Ci-6 alkyl-Rk 

(15) -Co-6 alkyl-N(Ra)-Ci-6 alkyl-ORk, 
25 (16) -Co-6alkyl-C(=0)-Rk, 

(17) -Co-6 alkyl-C(=0)N(Ra)-Co-6 alkyl-Rk, 

(18) -Co-6 alkyl-N(Ra)C(=0)-Co-6 alkyl-Rk 

(19) -Co-6 alkyl-N(Ra)C(=O)-O-C0-6 alkyl-Rk, 

(20) -Ci-6 alkyl which is: 

30 (i) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with one or more substituents each of which is 
independently halogen, -OH -Ci-6 alkyl, -Ci-6 alkyl-ORa, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
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methylenedioxy attached to two adjacent carbon atoms, or aryl, 
or 

(ii) substituted with -Rk -Ci_g alkyl-Rk -N(Ra)-C(=0)-Co-6 
alkyl-Rk -Co-6 alkyl-N(Ra)-Co_ 6 alkyl-Rk -Co-6 

5 alkyl-0-Co^alkyl-Rk,or-Co-6alkyl-NCRa)-C(^)-Co-6 

alkyl-Rk;and 

(iii) optionally substituted with one or more substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, or -N(RaRb), or 

10 (21) -Ci-6 alkyl, substituted with -O-Ci-6 alkyl, and with a substituent 

selected from the group consisting of -N(Ra)C(=0)Rk and 
-N(Ra)Ci_6 alkyl-Rk 

R2 is -H or -Ci-6 alkyl which is optionally substituted with one or more substituents 
15 each of which is independently 

(1) halogen, 

(2) -OH, 

(3) ^ -CN, 

(4) -O-Ci-6 alkyl, 

20 (5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra 

(7) -C02R a , 

(8) -SRa 

(9) -S(=0)Ra 
25 (10) -N(R a Rb), 

(11) -C(=0)N(RaRb), 

(12) -N(Ra)-C(=0>Ci-6 alkyl-N(RbRc), 

(13) -S02R a , 

(14) -N(Ra)S02Rb, 
30 (15) -S02N(RaRb), 

(16) -N(Ra)-C(Rb)=0, 

(17) -C3-8 cycloalkyl, 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -C 1-6 
35 alkyl, -Ci^ haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
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-Co-6 alkyl-N(RaRb), or -Cl-6 alkyl substituted with a 5- 
or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally 
substituted with from 1 to 3 substituents each of which is 
5 independently -Cl-6 alkyl, oxo, or a 5- or 6-membered 

heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or 
fl9) a5 .to8-memberedmonocyclicheterocyclewhichissaturated 

or unsaturated and contains from 1 to 4 heteroatoms 
10 independendy selected from N, O andS; wherein the 

substituents each of which is independendy -Cl-6 alkyl, 
-O-Ci-6 alkyl, oxo, phenyl, or naphthyl; 



15 

r3 is -H or -Ci-6 alkyl; 



R4is 

20 



2 Qealkylwhichisoptionallysubstitutedwithoneormore 

CoU -SRa,-S(=0)Ra,-S02Ra,or-N(Ra)C02Rb, 
m ciealkylwhichisoptionallysubstitutedwithoneormore 

<„b s tituents each of which is independendy halogen, -OH, or 
15 o^^randwhichissubstitutedwithlorasubstituents 

each of which is independendy: 

(i) C3-8cydoalkyl, 

(ii) - 
(in) a fused bicycliccarbocycle consisting of a 

30 benzene ring fused to a C 5 -7cycloalkyl, 

(iv) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
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(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

(4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(8) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

. (9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(10) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 

each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 
carbocycle in (3)(iii) or the fused caibocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Ci-6 alkyl-ORa, -Ci-6 
haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -CN, -NO2, -N(RaRb), 
-Q-6 alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra -C02R a , -Cl-6 
alkyl-C02R a , -OC02Ra -SRa -S(=0)Ra, -SC>2R a , -N(Ra)SC>2Rt>, 
-S02N(RaRb), -N(Ra)C(=0)Rb, -N(Ra)CC>2Rb -Ci-6 
alkyl-N(Ra)C02R b , aryl, -Ci-6 alkyl-aryl, -O-aryl, or -Co-6 alkyl-het 
wherein het is a 5- or 6-membered heteroaromatic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Ci-6 alkyl, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, oxo, or -C02R a ; 
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each saturated heterocyclic ring in (3)(iv) or the 
saturated heterocyclic ring in (8) is optionally substituted with 
oneormoresubstimentseachof which^independendy 
halogen, -d-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic nng 
containing from 1 to 4 heteroatoms independently selected 

from N.O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatxc 

ring in (9) or each fused bicyclic heterocycle in (3)(vi) or the 
fused bicycUc heterocycle in (10) is optionally substituted with 

° one0 rmoresubstituentseachof which ^ independendy 

halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or -Ci-6 alkyl-aryl; 

which is independently -Cl-6 alkyl or oxo; 

each Ra, Rb, Rc, and Rd is independenfly -H or -Ci-6 alkyl; 

20 Rkiscarbocycleo^ 

(1) halogen, 

(2) -OH, 

25 S ".C^alkyUwhichisoptionallysubstitutedwithoneormore 

substituents each of which is independently halogen, 
-OH -CN.-O-Ci-e alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra, -C0 2 Ra, -SRa, -S(=0)Ra, -N(R a R D ), 
-C(=O)-(CH2)0-2N(R a R b ), 
30 N( Ra)^(=O)-(CH2)0-2N(RbRc), -S0 2 R a , 

-N(Ra)S0 2 Rb, -S0 2 N(RaRb), or -N(Ra)-C(Rb)=0, 
(5 ) -O-Ci-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independently halogen, 
-OH -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
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-C(=0)Ra -C02Ra, -SRa, -S(=0)Ra -N(R a Rb), 

-C(=OHCH2)0-2N(R a Rb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02R 3 , 

-N(R a )S02R b , -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(6) -N0 2 , 

(7) oxo, 

(8) ethylenedioxy, spiro substituted on a ring carbon in a saturated 
ring of Rk, 

(9) -C(=0)Ra 

(10) -C02R a , 

(11) -SRa 

(12) -S(=0)Ra 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0)-Ci-6 alkyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb, 

(17) -S02R a , 

(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb, 

(20) -Rm, 

(21) -Ci_6 alkyl-R m , wherein the alkyl is optionally substituted with 

one or more substituents each of which is independently 
halogen, -OH, -CN, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, -C(=0)Ra -C02Ra, -SRa, 
-S(=0)Ra -N(RaRb), -N(Ra)C02R b , -S02R a , 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(22) -Co-6 alkyl-N(Ra)-Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-O-Co-6 alkyl-Rm, 

(24) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

(25) -Co-6 alkyl-C(=0)-Co-6 alkyl-Rm, 

(26) -C(=O)-O-C0-6 alkyl-Rm, 

(27) -C(=O)N(Ra>C0-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0>Ci^ alkyl-Rm, wherein the alkyl is optionally 
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10 



15 



20 



25 



substituted with one or more substituents each of wluch 
s independently halogen, -OH, -CN, -C t-6 halo« 
.0- Cl 6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, W 
. sR a ^ (=0 )Ra,-N(RaRb),-NCRa)C02Rb^02R-. 
- N (Ra)S02Rb, -S02N(R^ b ). or -N(Ra)-C<Rb)=0, 
(30) -NCRa^CC^-NCR^-CO-ealkyl-R^ 
r 3 l) -N(Ra)-C(=O)-O-C0-6alkyl-Rm,or 
(32) -N(Ra)-C(=O)-N(Rb)-SO2-C0-6alkyl-R m ; 

, • pki s ft>aC3toC8monocyclic, S aturatedorunsaturatedring,Cn)aC7 
carbocycle in Rk is (i) a C 3 ^8 c ^ clic ri ng system, wherein each 

saturated or unsaturated; 

, • R kisa)a4-to8.membered,saturatedorunsaturatedmonocycUcri^ 
heterocycle m R^ is (i) a 4- to o l6 -membered tacychc 

wifl, or spiro to the oth« nng or nogs contains fn>m 1 to 6 

which is saturated or unsaturatea sulfur 

roatoL «— 
. . nf which is independently halogen, -Cl-o alkyl. "Cl-6 

alkyl-aryl; and 
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the monocyclic or tricyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Ci-6 alkyl 
optionally substituted with -O-Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, oxo, aryl, -Cl-6 alkyl-aryl, -C(=0)-aryl, -C02-aryI, 
5 -CO2-C1-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

10 each n is independently an integer equal to zero, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

An embodiment of the present invention is a compound of Formula 00 
as originally defmedabove except that: (I) in the definition of Rl, Rl is one of the 
15 groups (1) to (20), all of which are as defined aboveexcept that (2) of Rl is -Ci-6 
alkyl, which is optionally substituted with one or more substituents each of which is 
independently halogen, -OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra 
-C02R a , -SRa -S(=0)Ra -N(R a Rb), -C(=0)-Q)-6 alkyl-N(RaRb), 
N(Ra)-C(=0)-Co-6 alkyl-N(RbRc), -S02R a -N(Ra)S02R*\ -S02N(R a Rb), 

NR b 

R 1 

20 -N(R a )-C(=0)Rb, or R° 

The present invention also includes pharmaceutical compositions 
containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating ADDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
25 methods of preventing infection by HTV, and methods of treating infection by HIV. 

Other embodiments, aspects and features of the present invention are 
either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

30 DETAILED DESCRIPTION OF THE INVENTION 
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^--^^bodi^of.hep^.— isacompoundof 
10 Formula (0, wherein R 1 is: 

(1> "ci-6 alkyl, which is optionally substituted with from 1 to 5 



(2) 



15 



-Ci-6 alKyi.wniwix.w^ , 

-S(=0)Ra, -N(R*Rt>), -C(=O)-(CH 2 )0-2N(RaRb), 



NR 

-S02N(RaRb),-N(R a )-C(=0)R b ' 
-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRc), or 

-N(R a )C(=0)OR b . 

- (5) -O-(CH2)0-3-R k . 
25 (6) _Ci-4alkyl-O-(CH2)0-3-R k . 

(7 ) -(CH2)0-3-S(O)n-(CH 2 )0-3-R k . 

(8) -0-(CH2)l-3-OR k - 

(9) -0-(CH 2 )l-3-0-(CH 2 )l-3-R k . 

(10) -O-(CH2)l-3-S(0)nRK 
30 (ID -(CH 2 )0-3-N(R a )-R k . 

(12) -(CH2)0-3-N(R a HCH2)l-3-R k . 

(13) -(CH 2 )0-3-N(R a HCH2)l-3-OR^ 
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(14) -(CH 2 )0-3-C(=O)-R k , 

(15) -(CH2)0-3-C(=O)N(Ra)-(CH2)0-3-R k » 

(16) -(CH2)0-3-N(R a )C(=O)-(CH 2 )0-3-R k . 

(17) -(CH 2 )0-3-N(R a )C(=O)-O-(CH 2 )0-3-R k , 
5 (18) -Ci-6 alkyl which is: 

(i) substituted with aryl or -O-aryl, wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -Ci^ alkyl, -Ci-4 alkyl-ORa 

-Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci^haloalkyl, 
1Q methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(ii) substituted with -Rk,-(CH2)l-3-R k » 
-N(Ra)-C(=O)-(CH2)0-3-R k »-(CH2)0-3-N(Ra)-(CH2)0-3-R k » 
or -(CH2)0-3-Q-(CH2)0-3-R k . or 
-(CH2)0-3-N(R a )-C(=O)-(CH2)0-3-R k ;and 

15 (iii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 

-O-Ci-4 haloalkyl, or -N(R a R D ), 

(19) -C(CH3)2N(R a )C(=0)OCH2R k 

(20) -C(CH3)2N(R a )CH2R k , 

20 (21) -C(CH3)2N(R a )C(=0)R k , or 

(22) -C(Rb)(N(R a )C(=0)R k )(CH20RC), 

(23) -C(Rb)(N(Ra)(CH2)-R k )(CH20Rc), 
and all other variables are as originally defined above; 

25 or a pharmaceutically acceptable salt thereof. 

Still another embodiment of the present invention is a 
compound of Formula (I) as defined in the immediately preceding embodiment, 
except that Rl is one of the groups (1) to (18), wherein (2) of Rl is Ci-6 alkyl, which 
is optionally substituted with from 1 to 5 substituents each of which is independently 
30 halogen, -OH, -CN, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)R a , -C02R a , -SR a 
-S(=0)Ra -N(R a R°), -C(=O)-(CH 2 )0-2N(R a Rb), N(Ra)-C(=O)-(CH 2 )0-2N(RbRC), 

NR b 

R ' 

-S02Ra,-N(Ra)S02R b ,-S02N(RaRb),-N(Ra)-C(=0)Rb,or R° . 
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Another embodiment of the present invention is a compound of 
Formula (I), wherein R 1 is: 

(2) -ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituentseachofwhichisindependendyhalogen -OB t -CN, 

-O-d-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -OW, 
-S(=0)Ra, -N(RaRb), -C(=OKCH 2 )0-2N(R a R b )> 
N(Ra>C(=OHCH2)0-2N(RbRc), -S0 2 Ra, -N(Ra)S02Rb, 

NR b 

X R d 



10 



15 



R a «o 

-S0 2 N(RaRb),-N(Ra)-C(=0)Rb, R ■ 

-N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb, 



(3) -R k , ^ 

^2^' herein the -(CH 2 )l-4- moiety is optionally substituted 
with one of -N(R a Rb) or -N(Ra)-(CH 2 )2-OH, 

(6) -(CH 2 )l-2-O-(CH 2 )0-l-R k . 

(7) -(CH 2 )l- 2 -S(O)n-(CH 2 )0-l-R k , 

(8 ) -O-(CH 2 )l- 2 -0Rk, 

(9) -0-(CH 2 )l-2-0-(CH2)l-2-R k . 
20 (10) -O-(CH 2 )l-2-S(0)nR k . 

(11) -(CH2)l-2-N(R a )-R k , 

(12) -(CH2)l-2-N(R a )-(CH2)l-3-R k . 

(13) -(CH 2 )l-2-N(RaHCH 2 )l-3-OR k , 

(14) -(CH 2 )0- 2 -C(=O)-R k . 

25 (15) -C(=0)N(Ra)-(CH 2 )l- 2 -R k , 

(16) -(CH 2 )0-2-C(=O)N(Ra)-(CH2)0-2-R k . 

(17) -(CH 2 )l-2-N(Ra)C(=OHCH2)0-l-R k . 

(18) -(CH 2 )l-2-N(R a )C(=O)-O-(CH2)0-l-R k . 

(19) -Cl-4 alkyl which is: 

(i) substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Ci4 alkyl, -Cl-4 fluoroalkyl, 
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-O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, methylenedioxy attached 
to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -RK -(CH2)l-3-R k , 
-N(Ra)-C(=O)-(CH2)0-3-R k .-N(Ra)-(CH2)l-3-R k , 

5 -0-(CH2)l-2-R k . or -N(Ra)-C(=O)-(CH2)0-2-R k ; and 

(iii) optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, or -N(RaRb), 

(20) -C(CH3)2N(R a )C(=0)OCH2R k , 

10 (21) -C(CH 3 )2N(R a )CH2R k 

(22) -C(CH 3 )2N(Ra)C(=0)RK 

(23) -C(Rb)(N(R a )C(=0)Rk)(CH20RC),or 

(24) -C(Rb)(N(Ra)(CH2)-R k )(CH20RC); 

15 and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rl is 
(1) -H, 

20 (2) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-C14 haloalkyl, -C(=0)Ra, -C0 2 Ra, -SRa 
-S(=p)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O>(CH2)0-2N(RbRC), -S02R a , -N(Ra)S02R b , 

NR b 

R 1 

25 -S02N(RaRb), -N(Ra>C(=0)Rb or ' R° , 

(3) -Rk, 

' (4) -CH(CH 3 )-Rk, 

(5) -(CH2)l-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
with one of -N(R a R b ) or -N(Ra)-(CH2)2-OH 

30 (6) -(CH2)l-2-O-(CH2)0-l-R k I 

(7) -(CH2)l-2-S(O) n -(CH2)0-l-R k . 

(8) -0-(CH2)l-2-ORk, 
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(9) -0-(CH2)l-2-0-(CH 2 )l-2-R k , 

(10) -0-(CH2)l-2-S(O)nR k . 

(11) -(CH 2 )l-2-N(R a >R k > 

(12) -(CH 2 )l-2-N(R a )-(CH2)l-3-R k . 

(13) -(CH 2 )l-2-N(R a )-(CH2)l-3-OR k , 

(14) -(CH2)0-2-C(=O)-RK 

(15) -C(=0)N(R a )-(CH2)l-2-R k > 

(16) ^CH2)0-2-C(=O)N(R a )-(CH 2 )0-2-R k . 

(17) -(CH2)l-2-N(R a )C(=O)-(CH2)0-l-R k . 

) (18) -(CH 2 )l-2-N(R a )C(=OK»-(CH2)0-l-R k ,or 

(19) -Ci-4alkyl which is: 

© substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of winch is 
independendy fluoro, chloro, -Cm alkyl, -Cl-4 fluoroalkyl 
-O-Ci-4 alkyl, -O-C^ fluoroalkyl, methylenedioxy attached 
to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -RMCH 2 )l-3-R k > 
-N(R a )-C(=O)-(CH 2 )0-3-R k . -N(R a MCH 2 )l-3-R k > 
-0-(CH 2 )l-2-R k . or -N(Ra>C(=O)-(CH2)0-2-R k ; 

(iii) optionally substituted with from 1 to 4 substituents eachof 
20 C ° which is independently halogen, -OH, -CN, -O-Cl-4 alkyl, 

-O-Ci-4 haloalkyl, or -N(R a R^)- 

Another embodiment of the present invention is a compound of 
25 Formula (T), wherein 

selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
selected trom m y heteroatoms independently selected from N, 

heterocyclicringconta 1 mngfromlto4heteroatoms V \ ms 

from 1 to 3 heteroatoms independently selected from N, O and S; 
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wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 



10 



15 



20 



25 



30 



(1) 
(2) 
(3) 
(4) 
(5) 



(6) 
(7) 



35 



(8) 

(9) 

(10 

(11 

(12! 

(13 

(14 

(15 
(16 

(17 

(is: 

(18 
(19 

(20: 

(21 



halogen, 

-OH, 

-CN, 

-Ci-4 haloalkyl, 

-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra, 
-N(Ra)S02R b , -S02N(R a Rb), or -N(Ra)-C(Rb)=0, 
-O-Ci-4 haloalkyl 

-O-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independendy -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a , 
-SR a , -S(=0)Ra -N(R a Rb), -C(=O)-(CH2)0-2N(RaRb), 
N(R a )-C(=O)-(CH2)0-2N(RbRC), -S02Ra, 
-N(Ra)S02R b , -S02N(R a Rb), or -N^-CCRb)^, 

-N02, 
Oxo, 

-C(=0)Ra, 

-C02R a , 

-SRa, 

-S(=0)Ra, 

-N(RaRb), 

-C(=0)N(RaRt>), 
-C(=0)-Ci-6 alkyl-N(RaRb), 

-N(Ra)C(=0)Rb, 

-S02R a , 

-S02N(RaRb), 

-N(Ra)S02Rb, 
.Rm, 

-CH(CH3)-R m , 
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(22) -(CH2)1^-R m > 

(23) -(CH2)0-2-N(R a )-(CH2)0-2-R m . 

(24) -(CH2)0-2-O-(CH2)0-2-R m . 

(25) -(CH2)0-2-S-(CH2)0-2-R m > 

(26) -(CH2)0-2-C(=O)-(CH2)0-2-R m . 

(27) -C(=O)-O-(CH2)0-2-R m 5 

(28) -C(=0)N(Ra)-Rm 

(29) -N(Ra)C(=0>Ri°, 

(30) -N(Ra)C(=0)-(CH2)l-3-R m . wherein the -(CH2)l-3- moiety is 
optionally substituted with one of -N(R a R D ), 
-N(Ra)C02R b , -S02R a , -N(R a )S02Rb, -S02N(R a R D ), 

or -N(R a )-C(Rb)=0, 

(31) -N(R a )-C(=0>N(Rb)-(CH2)l-2-R m > 

(32) -N(R a )-C(=0)-0-(CH2)l-2-R m -or 
15 (33) -N(R a )-C(=0>N(Rb)S02-R m ; 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 



10 



20 



25 



In an aspect of this embodiment, Rk (i.e., the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is 
optionally substituted with from 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionally mono-substituted with one of the 
substituents (20) to (33). In a feature of this aspect, Rkis optionally substituted with 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
(19), and is mono-substituted with one of the substituents (20) to (33). 

In another aspect of this embodiment, each Rm is independently C5-7 
30 cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
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ring fused to a 5- or 6-membered, saturated or unsaturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from N, O and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Ci-4 alkyl, -Cl-4 
5 haloalkyl, -0-Ci^j. alkyl, -O-Ci^ haloalkyl, -N(R a Rb), phenyl, or 

-(CH2)l-2-pbenyl; 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independendy -Cl-4 alkyl optionally substituted 
with -O-Ci-4 alkyl, -Ci^ haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 
10 phenyl, -(CH2)l-2-phenyl, -C(=0>phenyl,-C02-phenyl, 

-C02-(CH2)l-2-phenyl, a 5- or 6-membered saturated heterocychc ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 
15 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with from 1 to 4 substituents each of which is independently 
halogen, -Cm alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci^ haloalkyl, oxo, 
phenyl, or -(CH2)l-2-phenyl. 

20 Another embodiment of the present invention is a compound of 

Formula (D, wherein Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and 
cyclohexyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle selected 
from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring 
selected from pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, pyranyl, 

25 tetrahydrofuranyl.iimd^ 

oxazolidinyl, isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic 
ring selected from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, 
isothiazolyl, thiadiazolyl, oxopiperidinyl, oxazolyl, isooxazolyl, oxadiazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; or a bicyclic 

30 heterocycle selected from indolyl, indolinyl, tetrahydroquinohnyl, quinohnyl, 
tetrahydroisoquinolinyl, isoquinolinyl, l,4-dioxa-8-azaspiro[4.5]dec-8-yl, 
azabicyclo[2.2J]hept-l-yl,azabicyclo[2JJ]hex-l-yl,2,3-dihydrobenzofuranyl, 

2^-dihydrobenzo-l,4-dioxinyl, and benzp-l,3-dioxolyl; 
35 and all other variables are as originally defined above; 
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or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rk is as just defined except that it 
excludes cyclopropyl, pyranyl, oxopiperidinyl, l,4-dioxa-8-azaspiro[4.5]decyl, 
5 azabicyclo[2.2.1]heptyl, and azabicyclo[2.1.1]hexyl. 

In another aspect of this embodiment, the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 

(I) fluoro, 
10 (2) chloro, 

(3) bromo, 

(4) -CF 3 , 

(5) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, 
15 -O-CM alkyl, -OCF3,-N(RaRb),-C(=0)N(RaRb), or 

N(Ra)-C(=O)-(CH2)0-2N(RbRC), 

(6) -OCF3. 

(7) -O-C1-4 alkyl 

(8) -NO2, 
20 (9) oxo, 

(10) -C(=0)Ra, 

(II) -C02R a , 

(12) -SRa, 

(13) -S(=0)Ra, 
25 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-(CH 2 )l-2-N(RaRb), 

(17) -N(Ra)C(=0)Rb 

(18) -S02R a , 

30 (19) -Rm, 

(20) -CH(CH3)-R m , 

(21) -CH2-R m , 

(22) -(CH2)0-2-N(R a )-(CH2)0-2-R m , 

(23) -0-(CH2)l-2-R m , 

35 (24) -(CH 2 )0-l-S-(CH2)0-2-R ra , 
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(25) -(CH 2 )0-l-C(=O)-(CH2)0-2-R m , 

(26) -(CH2)0-l-C(=O)-O-(CH2)0-2-R m , 

(27) -C(=0)N(Ra)-Rtn, 

(28) -N(Ra)C(=0)-Rm, 

5 (29) -N(Ra)C(=0)-(CH2)l-2-R in , wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(R a Rb), 

(30) -N(Ra)-C(=0)-N(Rb)-(CH2)l-2-R m , 

(31) -N(Ra)-C(=0)-0-(CH2)l-2-R m / 

(32) -N(Ra)-C(=0)-N(Rb)S02-R m , or 

10 (33) -OH. 

In another aspect of this embodiment, the substituents are selected 
from substituents (1) to (32) just defined. 

In another aspect of this aspect, the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is 
15 optionally substituted with from 1 to 3 substituents each of which is independently 
one of the substituents (1) to (18) as just defined in the preceding aspect, and is 
optionally mono-substituted with one of the substituents (19) to (32) as just defined in 
the preceding aspect 

In still another aspect of this embodiment, each R m is independently 
20 aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated heterocyclic 

ring selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, 
thiazolidinyl, and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, imidazolyl, pyrroiyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, 
25 furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 
-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
30 substituents each of which is independently -Ci-4 alkyl, -CF3* -O-Ci-4 alkyl, 

-OCF3, oxo, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -CC>2-phenyl, or 
-C02-CH2-phenyl; and 
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the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl, -CF3, -O-Ci-4 alkyl, 
-OCF3, oxo, phenyl, or -(CH2)l-2-phenyl. 

In an aspect of this embodiment, the 5- or 6-membered saturated 
5 heterocyclic ring is selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, and morpholinyl. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein R2 is -H or -Ci-6 alkyl which is optionally substituted with one 

of: 

10 (1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -Ci-4 
alkyl, -C1-4 haloalkyl, -O-Ci-4 alkyl, -O-C14 haloalkyl, or 
-C0-6 alkyl-N(RaRb), 0 r 
15 (3) a 5- or 6-membered saturated monocyclic heterocycle which contains 

from 1 to 4 heteroatoms independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 

20 and all other variables.are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 

In an aspect of the preceding embodiment, R2 is 

25 (1) -H, 

(2) -Cl-4 alkyl, 

(3) -(CH2)l-3-N(RaRb), 

(4) -(CH2)l-3-phenyl, wherein the phenyl is optionally substituted 
with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 

30 -C1-4 alkyl, -Cl-4 fluoroalkyl, -O-C1-4 alkyl, -O-Ci-4 fluoroalkyl, or 
-(CH2)l-3-N(RaRb); or 

(5) -(CH2) 1-3^, wherein Rt is a 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
Oand S. 

35 . 
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Other embodiments of the present invention include a compound 
wherein R 2 is -H or methyl; or R2 is -H; and all other variables are as originally 
defined above; or a pharmaceutical^ acceptable salt thereof. 

5 Another embodiment of the present invention is a compound of 

Formula (I), wherein R3 is -H or -Ci-4 alkyl; 

and all other variables are as originally defined above; 

10 or a phannaceutically acceptable salt thereof 

In an aspect of this embodiment, R3 is -H or methyl. In another aspect 
of this embodiment, R 3 is -KL 

15 Another embodiment of the present invention is a compound of 

Formula (I), wherein R 4 is 

(1) C1-4 alkyl, 

(2) C1-4 alkyl substituted with from 1 to 3 substituents each of 
20 which is independently -OH, O-Ci-4 alkyl, or -O-Ci-4 

haloalkyl, 

(3) C1-4 alkyl which is substituted with an aryl or with two aryls 
which are the same or different, and is optionally substituted 
with -OH, 

25 (4) C1-4 alkyl substituted with one of: 

(i) C5-7 cycloalkyl, 

(ii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5.7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
30 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independendy selected from N, O and S, or 



-22- 



15 



PCT/GB02/04742 

WO 03/035076 



(v) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 
5 (5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3-7 cycloalkyl optionally substituted with aryl, 

(7) aryl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

1Q ( 9 ) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 

(10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(11) a 9- or 10-membered fused bicyclic heterocycle containing 
from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 

each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, 
-Cl-4 alkyl, -C1-4 alkyl-ORa, -Ci-4 haloalkyl, -O-Ci-4 alkyl, 
-O-C1-4 haloalkyl, -CN, -NO2, -N(R a Rb), -Cl-4 
alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra, -C02R a , -Cl-4 
alkyl-C02R a , -OC02Ra -SR a , -S(=0)R a -S0 2 Ra, 
-N(R a )S02Rb, -S02N(RaRb), -N(Ra)C(=0)Rb, 
-N(Ra)C02R b , -Cl-4 alkyl-N(Ra)C02R b , phenyl, -Cl-4 
alkyl-phenyl, -O-phenyl, or -(CH2)0-2-het wherein het is a 5- 
or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 
independently -Cl-4 alkyl, -Cm haloalkyl, -O-Ci-4 alkyl, 
-O-C1-4 haloalkyl, or -C0 2 R a ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 



20 



25 
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which is independently halogen, -Ci-4 alkyl, -Cl-4 haloalkyl, 
-OCi^ alkyl, -O-Ci-4 haloalkyl, oxo, phenyl, or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 
5 the heteroaromatic ring in (4)(iv) or (10) or the fused bicyclic 

heterocycle in (4)(v) or (1 1) is optionally substituted with from 1 to 4 substituents 
each of which is independently halogen, -Ci-4 alkyl, -Ci_4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, oxo, or phenyl; 

10 and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 

15 . Formula (I), wherein R 4 is: 

(1) C 1-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 

with an -OH, 

(2) Ci-4 alkyl substituted with one of: 

(i) cyclohexyl, 
20 (ii) naphthyl, 

(iii) a fused bicyclic carbocycle selected from 

Z 1 ^ 





■.-KXJ, 

(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
25 atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 
nitrogen atoms, or 

(vi) a fused bicyclic heterocycle selected from 
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20 



(3) 



(CHa),^" 020 " 0 W herein R" is H or phenyl, 

(4) C3-6 cycloalkyl optionally substituted with phenyl, 

(5) phenyl or naphthyl, 

(6) a fused bicyclic carbocycle selected from 

i-CO \-tO Z '-<3D, 

(7) a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 

(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

15 (9) a fused bicyclic heterocycle selected from 

hC\ CC\ \r-Ci 




, and 



wherein Zl is -H or -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, 
-OH, -C1-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, -CN, -N0 2 , 
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-(CH2)l-2-N(RaRb), -C(=0)R a -C02R a , -SR a , -S(=0)R a , -SC>2R a 
-N(R a )S02R b , -S02N(RaRb), or -N(R a )C02R b ; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-O-phenyl, or -(CH2)0-2-het wherein het is thiadiazolyl or indolyl, and 
5 het is optionally substituted with -Cl-4 alkyl, -CF3, -0-Ci^6 alkyl, 

-OCF3,or-C02R a ; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -Ci^j. alkyl, -CF3, -O-C14 alkyl, -OCF3, oxo; 
10 and is additionally and optionally mono-substituted with phenyl or a 

heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted: 
with from 1 to 3 substituents each of which is independently halogen, -Cl-4 alkyl, 
15 -CF3, -O-C1.4 alkyl, -OCF3, or oxo; and is additionally and optionally mono- 
substituted with phenyl; 

and all other variables are as originally defined above; 

20 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein R 4 is: 

25 wherein 
Qis 

(1) ethynyl optionally substituted with aryl, 

(2) C5-7 cycloalkyl, 

30 (3) aryl, 
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(4) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

(5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, 

5 (6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
heteroatoms independently selected from N, O and S, wherein at least 
one of the rings is aromatic; 

10 wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 
independendy halogen, -OH, -Q-4 alkyl, -Cm alkyl-OR*, -Cm 
haloalkyl, -O-Ci-4 alkyl, -O-CM haloalkyl, -CN, -N0 2 , -N(RaRb), 
-Ci-4 alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra, -C0 2 Ra -Ci-4 
alkyl-C02Ra -OC0 2 Ra, - S Ra -S(=0)Ra, -SC^Ra, -N(Ra)S0 2 Rb, 
-S0 2 N(RaRb), -N(Ra)C(=0)Rb, -N^CO^b, -Ci-4 
alkyl-N^CO^b, phenyl, -Ci-4 alkyl-phenyl, -O-phenyl, or 
-(CH 2 )0- 2 -het wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independendy selected from N, O 
and S and het is optionally fused with a benzene ring, and is optionally 
substituted with -Ci-4 alkyl, -Ci-4 haloalkyl, -O-Cl-4 alkyl, -O-Ci-4 
haloalkyl, or -CO^a; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independendy halogen, 
-Ci-4 alkyl, -Ci-4 haloalkyl, -O-Cl-4 alkylj -O-Ci-4 haloalkyl, oxo, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
which is independendy halogen, -Cm alkyl, -Ci-4 haloalkyl, -O-Q-4 
alkyl, -O-Cl-4 haloalkyl, oxo, or phenyl; 



20 



25 



30 



R5 is H, methyl, or CH 2 OH, with the proviso that when R5 is CH 2 OH, then Q is aryl; 
35 and 
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p is an integer equal to zero, 1 or 2; 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of the preceding embodiment, Q is 
(1) — C=C-R U wherein R u is H or phenyl, 
10 (2) phenyl or naphthyl, 

(3) cyclopentylorcyclohexyl, 

(4) a fused bicyclic carbocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 

15 tetrahydrofuranyl, pyrrolidinyl, imidazolidinyl, piperidihyl, piperazinyl, 

morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, 

(6) a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 

20 oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 

tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydrobenzo-l,4-dioxinyl, dihydrobenzofuranyl, benzo-13-dioxolyl, 

25 quinolinyl, and isoquinolinyl; 

wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Ci-4 alkyl, -Q^ haloalkyl, -O-Ci-4 

30 alkyl, -O-Ci-4 haloalkyl, -CN, -NO2, -Ci-4 alkyl-N(RaRb), 

-C(=0)Ra -C02R a , -Cm alkyl-C02R a , -SRa, -S(=0)Ra -S02R^ 
-N(Ra)S02Rb, -S02N(RaRb), -N(Ra)C02Rb, -Cl-4 
alkyl-N(R a )C02R b , phenyl, -(CH2)l-2-phenyl, -O-phenyl, or 
-(CH2)0-2-het wherein het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 

35 . thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 
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thiadiazolyl or indolyl, and het is optionally substituted with -Ci-4 
alkyl, -CF3, -O-Ci-6 alkyl, -OCF3, oxo, or-C02R a ; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Ci-4 
5 alkyl, -C1-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -Ci-4 

alkyl-N(RaRb), -C(=0)Ra, -C0 2 R a , -SR a , -S(=0)Ra -S0 2 R a , 
-N(Ra)C02R b , phenyl, -(CH 2 )l-2-phenyl, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
10 -C1-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Q-4 haloalkyl, oxo, 

phenyl, pyridyl, pyrazinyl, or pyrimidinyl; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of which is 
independently halogen, -C M alkyl, -Ci-4 haloalkyl, -O-C 1-4 alkyl, -O-Ci^ 
15 haloalkyl, oxo, or phenyl. 

In another aspect of the preceding embodiment, Q is phenyl, which is 
optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro, bromo, chloro, -OH, -Ci-4 alkyl, -C14 fluoroalkyl, -0-C M alkyl, -O-Ci-4 
20 fluoroalkyl, -CN, -SRa -(CH 2 )l-2-N(RaRb), -S0 2 Ra, -N(Ra)S02Rb, -S0 2 N(RaRb), 
-(CH 2 )o-2-C02R a *, -(CH 2 )0-2-N(R a )CO 2 Rb*, -N0 2 , or phenyl; 

each Ra is independently H, methyl, or ethyl; 
25 each Rb is independently H, methyl, or ethyl; and 

each Ra* and Rb* is independentiy H or -Cm alkyl. 

In another aspect of the preceding embodiment, the phenyl substituents 
are independently selected from the group consisting of fluoro, bromo, chloro, -OH, 
30 -C1-4 alkyl, -Ci-4 fluoroalkyl, -0-C M alkyl, -O-Ci-4 fluoroalkyl, -CN, 

-(CH 2 )l-2-N(RaRb), -S0 2 R a > -N(Ra)S02Rb -S02N(R a Rb), -(CH 2 )0-2-CO2R a , 
-(CH 2 )0-2-N(Ra)CO2Rb*, -NO2, and phenyl. 

In still another aspect of the preceding embodiment, Q is phenyl which 
is optionally substituted with from 1 to 3 substituents, each of which is independently 
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-F, -Br, -CI, -OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 alkyl, -O-C14 fluoroalkyl, 
-CN, -SR a or -S02R a - In still another aspect of the preceding embodiment, Q is 
phenyl which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 fluoroalkyl, -CN, or -S02R a - 

In still another aspect of the preceding embodiment, Q is p- 
fluorophenyl or 2,3-dimethoxyphenyl. In still another aspect of the preceding 
embodiment, Q is p-fluorophenyl. 

In yet another aspect of the preceding embodiment, and also a feature 
of each of the preceding aspects thereof, R5 is H and p is zero. 

A class of compounds of the present invention includes any compound 
15 of Formula (I), wherein 

Rlis-Rk; 

. Rk is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
20 independently selected from N,0 and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
3 substituents each of which is independently 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 
25 substituents each of which is independently halogen, 

-O-C1-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa -S(=0)Ra -N(R a Rb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02R a , 
-N(R*)S02R b , -S02N(RaRb), 0 r -N(Ra)-C(Rb)=0, 

30 (3) -NO2, 

(4) oxo, 

(5) -C(=0)Ra 

(6) -C02R a , 

" (7) -C(=0)N(RaRb), 
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(8) -C(=0)-CMalkyl-N(RaRb), 

(9) -R m . . J 

(10) -Ci-6 alkyl-R m , wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cm haloalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)R a , -C02R a . -SR a , 
-S(=0)Ra, -N(RaRb), -N(Ra)C02R b , -S02Ra, 
-N(Ra)S02R b , -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(1 1) -Co-4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(12) -Co-4 alkyl-O-Co-4 alkyl-Rm, 

(13) -Co-4 alkyl-S-Co^ alkyl-Rm, 

(14) -Co-4 alkyl-C(=0)-Co-4 alkyl-Rm, 

(15) -C(=0)-0-Qm alkyl-Rm, 

(16) -C(=O)N(Ra)-C0-4 alkyl-Rm, 

15 (17) -N(Ra)C(=0)-Rm, 

(18) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
2Q -SRa -S(=0)Ra -N(R a Rb), -N(Ra)C0 2 Rb, -S02R a , 

. N (Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(19) -N(Ra)-C(=O)-N(Rb)-C0^ alkyl-Rm, 

(20) -N(Ra)-C(=0)-0-Co-4 alkyl-Rm, or 

(21) -N(Ra)-C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 

25 

wherein each Rm is independently aryl selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 heteroatoms independently 

selectedfrom N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independently halogen, -Ci-4 alkyl, -CF 3 , -O-Ci-4 alkyl, -OCF 3 , or 

-N(RaRb); and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cm alkyl or oxo; and 
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each R a and Rb is independently -H or -Ci-4 alkyl; 

and all other variables are as originally defined above; 

5 or a phannaeutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
except that in the definition of Rk Rk is optionally substituted with from 1 to 3 
10 substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (21). 



Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is: 



15 




R6ais: 

(1) -H, 



(3) 
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wherein X* is a single bond connecting the carbonyl carbon to the 
carbon substituted with X 2 , -0-, or -NH-; 
X2 is -H, -NH2, or -N(H)C02R a ; 
Yl is -H, halo or -Ci-4 alkyl; and 
r is an integer equal to zero, 1 or 2; and 

R6bis-Hor-N02;and 
R7is-Hor-Ci-4alkyl; 

and all other variables are as defined in the class; 
or a pharmaceutically acceptable salt thereof. 

In a feature of this sub-class, R6a and Rob are both -H; and 

R7is-Hor-CH3- 



Another class of compounds of the present invention includes any 
20 compound of Formula (I), wherein 

Rl is -Rk; 

Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 

25 which is independently: 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-OH, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)R a , 
30 -C02R a ,-SR a >-S(=0)R a ,-N(RaRb), 

-C(=O)-(CH2)0-2N(R a R b ), 
N(Ra)-C(=O)-(CH2)0-2N(Rt>R c ), -S02R a , 
-N(Ra)S02R b , -S02N(R a Rb), or -N(Ra)-C(Rb)=0, 

(3) -N02, 



-33- 



WO 03/035076 



PCT/GB02/04742 



(4) -C(=0)Ra 

(5) -C02R a , 

(6) -C(=0)N(RaRb), 

(7) -C(=0)-Ci-4 alkyl-N(RaRb), 

5 (8) -Rm, 

(9) -Ci-6 alkyl-R m , wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci^ haloalkyl, -O-Ci^j alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
10 -S(=0)Ra -N(RaRb),-N(Ra)C02Rb,-S02Ra 

-N(Ra)S02Rb, -S02N(RaRb), or-N(Ra>C(Rb)=0, 

(10) -Co-4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(11) -Co-4 alkyl-0-Co_4 alkyl-Rm, 

(12) -Co-4 alkyl-S-Co-4 alkyl-Rm, 

15 (13) -Co-4 alkyl-C(=0)-Co-4 alkyl-Rm, 

(14) -C(=O)-O-C0-4 alkyl-Rm, 

(15) -C(=0)N(Ra)-Q)-4 alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 
20 substituted with from 1 to 5 substituents each of which 

is independently halogen, -OH, -CN, -Ci^. haloalkyl, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02R a , 
-SRa, -S(=0)Ra -N(R a Rb), -N(Ra)CC>2Rb, -S02R a , 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 
25 (18) -N(Ra)-C(=O)-N(Rb)-C0-4 alkyl-Rm, 

(19) -N(Ra>C(=O)-O-C0-4 alkyl-Rm, or 

(20) -N(Ra)-C(=O)-N(Rb)SO2-C0-4 alkyl-Rm-, 

wherein each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
30. membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Q-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci-4 alkyl or oxo; 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 

15 a sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I) exactly as defined in the class, 
except that in the definition of RK R k is optionally substituted with from 1 to 3 
substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (20). 

20 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is phenyl which is 
mono-substituted (e.g., para-substituted) with one of: 
( 1 ) fluoro, chloro, or bromo, 
25 (2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra, -C02R a , -SR a , -N(RaRb), 0 r 
-C(=0)N(RaRb), 
(3) -NO2, 
30 (4) -Ci-4alkyl-Rm, 

(5) -0-(CH2)l-2-R m , 

(6) -(CH2)0-2-S-(CH2)0-2-R m , 

(7) -N(Ra)C(=0)-R™ 

(8) -N(R a )C(=0>(CH2)l-2-R m . wherein the (CH2) 1-2 moiety is 
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optionally mono-substituted with -N(RaRb) or 
-N(Ra)C02R b , or 
(9) -N(Ra>C(=0)-N(Rb)-(CH2)l.2-R m ; 

5 wherein is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

10 -N(RaRb);and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci^ alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

15 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently -Ci-4 alkyl or oxo; and 

each R* and Rb is each independently -H or -Ci-4 alkyl; 
20 and all other varaibles are as defined in the class; 
or a pharmaceutically acceptable salt thereof. 

Another class of compounds of the present invention includes any 
25 compound of Formula (I), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
30 atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 
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(1) halogen, 

(2) -C 1-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
5 -SRa, -S(=0)Ra, -N(R a Rb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02R a , 
-N(Ra)S02R b , -S02N(RaR b ), or -N(Ra)-C(Rb)=0, 

(3) -NO2, 

(4) oxo, 

10 (5) -C(=0)R a , 

(6) -C02R a , 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci_4 alkyl-N(RaRb), 

(9) -SRa 

15 (10) -S(=0)Ra, 

(11) -S02R a , 

(12) -N(R a Rb), 

(13) -Rm, 

(14) -Cl-6 alkyl-R™, wherein the alkyl is optionally substituted with 
20 from 1 to 5 substituents each of which is independently 

halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , -SR a , 
-S(=0)Ra, -N(RaRb), -N(Ra)C02R b , -S02R a , 
-N(Ra)S02R b , -S02N(R a Rb), or -N(R a )-C(Rb)=0, 
25 (15) -Co^alkyl-N(R a )-Co-4alkyl-Rm, 

(16) -Co-4 alkyl-O-Co-4 alkyl-Rm, 

(17) -Co-4 alkyl-S-QM alkyl-R™, 

(18) -Co-4 alkyl-C(=0>Co-4 alkyl-R™, 

(19) -C(=0)-0-Co-4 alkyl-Rm, 
30 (20) -C(=0)N(Ra)-Co-4 alkyl-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-C 1-6 alkyl-Rm wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
35 -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -OW, 
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-SRa -S(=0)Ra -N(RaRb), -N(Ra)C02R b , -S02Ra 
-N(R*)S02R b , -S02N(R*Rb), or -N(Ra>C(Rb)=0, 

(23) -N(Ra)-C(=0)-N(Rb>Q)-4 alkyl-Rm, 

(24) -N(Ra)-C(=0)-0-Q)-4 alkyl-Rm, or 

5 (25) -N(Ra)-C(=O)-N(Rb)SO2-C0^alkyl-Rin; 

wherein each Rm is independently aryl selected ftom phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
10 containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered bicyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independendy halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

15 -N(R a Rb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independendy -Ci-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

20 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with 1 or 2 substituents each of which is independently -Ci-4 alkyl 

or oxo; 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof . 



25 



A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 

30 except that in the definition of Rk, BX is optionally substituted with from 1 to 3 

substituents each of which is independently one of the substituents (1) to (12), and is 
optionally mono-substituted with one of the substituents (13) to (25). 



-38- 



WO 03/035076 



PCT/GB02/04742 



Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein 

Rlis: 



5 




R8 is: 

10 (1) -H, 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)Ra -C02R*, -SR*. -N(RaRb), or 

-C(=0)N(RaRb), 

15 (3) -C(=0)Ra 

(4) -C02R 3 , 

(5) -C(=0)-(CH 2 )l-2-N(RaRb), 

(6) -S02R a , 

(7) -(CH2)l-2-R m . 

20 (8) -(CH2)0-2-C(=O)-(CH2)0-2-R m . 

(9) -C(=O)-O-(CH2)0-2-R m , or 
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(10) -C(=O)N(Ra)-(CH2)0-2-R m ; 
R9is-H,-Ci^alkyl,oroxo; 
5 RlO is -H, -OH, -Ci-4 alkyl, -O-Ci-4 alkyl, oxo, or -0-(CH2)l-2-R m ! 

Rllis 

(1) -H, 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

10 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)Ra, -C02R a , -SR a , -N(RaRb), or 

-C(=0)N(RaRb), 

(3) -C(=0)R a , 

(4) -C02R 3 , 

15 (5) -C(=0)-(CH2)l-2-N(RaRb), 

(6) -S02R a , 

(7) -(CH2)l-2-R m , 

(8) -(CH2)0-2-C(=O)-(CH2)0-2-R m » 

(9) -C(=O)-O-(CH2)0-2-R m > or 
20 (10) -C(=O)N(Ra)-(CH2)0-2-R m ; 

with the proviso that when one of R8 and Rl 1 is -(CH2)l-2-R m > 
-(CH2)0-2-C(=O)-(CH2)0-2-R m . -C(=O)-O-(CH2)0-2-R m . or 
-C(=O)N(Ra)-(CH2)0-2-R m . ^ ^ other of R8 and Rl 1 is other than 
25 -(CH 2 )l-2-R m , -(CH 2 )0-2-C(=O)-(CH2)0-2-R m , -C(=OK>-(CH 2 )0-2-R m , or 
-C(=O)N(Ra)-(CH2)0-2-R m ; 

Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
30 a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF 3) -O-Ci-4 alkyl, -OCF 3 , or 

-N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
5 substituents each of which is independently -Ci-4 alkyl or oxo; and is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independendy -Ci-4 alkyl 

10 or oxo; and 

each Ra and Rb is independendy -H or -C 1-4 alkyl; 

and all other variables are as defined in the class; 

15 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein 

20 

R2 is -H or methyl; 
R3is-H; 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independendy -F, -CI, -Br, -OH, -ClA alkyl, -CF3. 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

30 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, R4 is -CH2-Q; wherein Q is phenyl 

35 • optionally substituted with from 1 to 3 substituents each of which is independendy -F, 
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-CI, -Br, -OH, -C1-4 alkyl, -CF3, -O-Cm alkyl, -OCF3, -CN, or -SC>2R a ; and is 
additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl. 

Aspects of this embodiment include a compound of Foimula (I) in 
which Rl is as defined in any of the preceding classes or sub-classes. 

Another class of compounds of the present invention includes any 
compound of Formula (II): 

f/OH 
N^V R 3 

T 0 (E); 



wherein T is: 



(1) -H, 

(2) -OH, 



(3) -Ci^haloalkyl, 

15 (4) -Ci-3 alkyl, optionally substituted with -OH or -O-C1-4 alkyl, 

(5) -O-Ci-4 haloalkyl, 

(6) -O-C1-4 alkyl 

(7) -N(R a R°), 

(8) -N(Ra>(CH2)2-OH, 

20 (9) -N(Ra>C02R b , 

(10) -N(Ra)-C(=0)-(CH2)l-2-N(RaRb), 

(11) -Rk 

(12) -(CH 2 )l-4-Rk, 

(13) -(CH2)0-2-O-(CH2)0-2-R k , 

25 (14) -(CH2)0-2-N(Ra)-(CH2)0-3-R k ,or 

(15) -(CH2)0-2-N(Ra)-C(=O)-(CH2)0-2-R k ; 

Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
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O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
5 the aryl is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Ci^. alkyl, -Cl-4 alkyl-ORa, -Ci-4 
haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, or -N(R a Rb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl; -Cl-4 alkyl-ORa; 
10 -Ci-4 haloalkyl; -O-Ci-4 alkyl; -O-Ci-4 haloalkyl; -C(=0)Ra; oxo; 

ethylenedioxy spiro substituted on a ring carbon; phenyl; -Clfe-phenyl; a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CH2-saturated heterocycle which is 
a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independendy 
15 selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl, -Cl-4 alkyl-ORa 
-Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, or oxo; and 
20 the bicyclic heterocycle is optionally substituted with from 1 to 4 

substituents each of which is independently -Ci-4 alkyl or oxo; 

Rl2 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently -F, -CI, Br, -Ci-4 alkyl, -CF 3 , -O-Ci-4 alkyl, -OCF 3 , 
25 methylenedioxy attached to two adjacent carbon atoms, or phenyl; 

each Ra and Rb is independently -H or -Cl-4 alkyl; and 
s is an integer equal to zero, 1, 2, or 3; 

30 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 
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A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (H) exactly as defined in the class, 
except that s is zero, 1 or 2; and with the proviso that when s is 1 or 2, T is -H. 

5 Another sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (II), wherein 

R3is-H;and 

10 R 4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

: substituents each of which is independently -F, -CI, -Br, -OH, -C^ alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SR*, or -S02R a ; and is additionally and optionally 
; mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

15 

and all other variables are as defined in the class; 

or a pharmaceutically acceptable salt thereof. 

In a feature of this sub-class, R 4 is -CH2-Q; wherein Q is phenyl 

20 optionally substituted with from 1 to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -C1-4 alkyl, -CF3, -O-Q-4 alkyl, -OCF3, -CN, or -S02R a ; and is 
additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

25 Still another class of compounds of the present invention includes any 

compound of Formula (III): 

Q 

(ffl); 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF 3 , -O-Cl-4 alkyl, -OCF 3 , -CN, 
-SR a , or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

5 

each Ra is independently -H or -Cl-4 alkyl 

or a pharmaceutical^ acceptable salt thereof. In a subclass of this class, Q is phenyl 
optionally substituted with from 1 to 3 substituents each of which is independently -F, 
10 -CI, -Br, -OH, -Ci-4 alkyl, -CF 3 , -O-Cl-4 alkyl, -OCF 3 , -CN, or -S02R a . 

Still another class of compounds of the present invention includes any 
compound of Formula (I), wherein 

15 Rl is 

(1) -C1-4 alkyl, which is optionally substituted with 1 to 3 
substituents each of which is independently fluoro, chloro, -OH, 
-O-C1-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, -C0 2 Ra, -SR a , 
-S(=0)R a , -N(R a Rb), -C(=O)-(CH2)0-2N(RaRb), 

20 -N(Ra)-C(=OHCH2)l-2N(RbRc), -S0 2 R a , -N(Ra)S0 2 Rb, 

NR b 

R ' 

-S02N(RaRb),-N(Ra)-C(Rb)=0, R° , 

-N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb, 

(2) -(CH 2 )l-3-R k , 

25 (3) -(CH2)l-3-O-(CH2)0-2-R k 5 • 

(4) -(CH2)l-3-N-(CH2)0-2-R k > 

(5) -(CH2)l-3-N(R a )C(=O)-(CH2)0-2-R k » 

(6) -(CH2)l-3-N(R a )C(=O)-O-(CH2)0-2-R k , 

(7) -^^-S-CC^iNCRa)-^^^. 
30 (8) -C(=O)-(CH 2 )0-2-R k . 

(9) -C(CH3)2N(Ra)C(=0)OCH2R k , 

(10) -C(CH3)2N(Ra)CH2R k , 
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(11) -C(CH3)2N(Ra)C(=0)Rk, or 

(12) -C(Rb)(N(Ra)C(=0)Rk)(CH20Rc), 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
5 -(CH2)l-3-R k » then R k is not phenyl; a bicyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independendy selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S ; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
10 membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independendy selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl; 

wherein the aiyl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
15 substituents each of which is independently 

(1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF3, 

20 (4) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Ci-4 
' alkyl, -OCF3,-C(=0)Ra,-C02R a ,-SR a , or -N(RaRb), 

(5) -OCF3, 

(5) -O-C1-4 alkyl, 

25 (8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 

(11) -C0 2 R a , 

(12) -SRa, 

30 (13) -S(=0)Ra, 

(14) -N(RaRb), 

• (15) -(CH2)0-2-C(=O)N(RaRb), 

(16) -C(=0)-(CH 2 )l-2-N(RaRb), or 

(17) -S0 2 R a ; 
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and all other variables are as originally defined above; 



10 



or apharmaceutically acceptable salt thereof. 

In a sub-class of this class, R 1 is 

(1) -Ci-4 alkyl, which is optionally substituted with 1 to 3 
substituents each of which is independently fluoro, chloro, -OH, 
-O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra, -C02R*, -SRa, 
-S(=0)Ra, -N(R a R D ), -C(=O)-(CH 2 )0-2N(RaRb), 
-N(Ra)-C(=0)-(CH 2 )l-2N(R b R c ), -S02R a , -N(Ra)S02Rb, 



20 



25 



30 



NR b 
R a 'c 



-S02N(RaRb),-N(Ra>C(Rb)=0,or R 

(2) -(CH 2 )l-3-R k . 

(3) -(CH2)l-3-O-(CH2)0-2-R k » 

(4) -(CH2)l-3-N-(CH2)0-2-R k , 

15 (5) -(CH 2 )l-3-N(Ra)C(=O)-(CH 2 )0-2-R k . 

(6) -(CH2)l-3-N(R a )C(=O)-O-(CH 2 )0-2-R k . 

(7) -(CH2)0-3-C(=O)N(R a )-(CH2)0-2 : R k . or 

(8) -C(=O)-(CH2)0-2-R k - 



A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein 

R2 is -H; and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF 3 , 
-O-Ci-4 alkyl, -OCF 3 , -CN, -SRa, or -S0 2 R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

each Ra and Rb is independently -H or -Cl-4 alkyl; 
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Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)l-3-Rk then Rk is not phenyl; a tricyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 

5 heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl; 

10 wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 

heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
subsdtuents each of which is independently 

(1) fluoro, chloro, or bromo, 

(2) -OH, 
15 (3) -CN, 

(4) -CF3, 

(4) -C 1-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra, -C02R a , -SRa, or -N(RaRb), 

20 (5) -OCF3, 

(5) -O-C1-4 alkyl, 

(8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 
25 (11) -C02R a , 

(12) -SRa, 

(13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -(CH2)0-2-C(=O)N(R a RD), 

30 (16) -C(=0)-(CH 2 )l-2-N(RaRb),or 

(17) -S02R a ; 

• and all other variables are as defined in the class; 
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or a pharmaceutically acceptable salt thereof. 

Ina feature of this sub-class, R4 is -CH 2 -Q; wherein Q is phenyl 
optionally substituted with from 1 to 3 substituents each of which independently -F, 
Q Br OH -Ci-4 alkyl, -CF 3 , -O-Ci-4 alkyl, -OCF 3 , -CN, or -S0 2 Ra; and ,s 
additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

Still another class of compounds of the present invention includes any 
compound of Formula (IV): 



10 



15 



20 



OH 




whereinQisphenyloptio^^^ 

is independently -F, -CI, -Br, -OH, -Cl4 alkyl, -CF 3 , -O-Cl-4 alkyl, -OCF3, -CN, 
SRa or -S02R a ; and is additionally and optionally mono-subsututed with 

niethylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 
each Ra is independently -H or -Ci-4 alkyl 

or a pharmaceutically acceptable salt thereof. 

In a sub-class of this class, Q is phenyl optionally substituted witii from 
1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, 
-CF3 -O-C14 alkyl, -OCF3, -CN, or -S02R a - 

Still another class of compounds of the present invention includes any 

compound of Formula (V): 



-49- 



WO 03/035076 



PCT/GB02/04742 




wherein 
5 Rl3is-Hor-Ci-6alkyl; 

Rl4 is -H, -Ci-6 alkyl, -C(=0)-Ci-6 alkyl, -C(=O)-(CH2)0-2-J, or 
-C(=O)-O-(CH2)0-2-J; wherein J is aryl selected from phenyl and naphthyl; a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
10 independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 

wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -Cm alkyl, 
-OCF3, or -O-Ci^t alkyl; and 
15 wherein the saturated heterocyclic ring or heteroaromatic ring is 

optionally substituted with from 1 to 3 substituents each of which is 
independendy fluoro, chloro, bromo, -CF3, -Cm alkyl, -OCF3, -O-Ci-4 

alkyl, or oxo; 

20 Rl5 and Rl6 are each independendy -Ci-6 alkyl; or alternatively Rl5 and Rl6 

together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 

and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
25 independendy -F, -Ci, -Br, -OH, -Cm alkyl, -CF 3 , -O-Cm alkyl, -OCF3, -CM, 
-SRa or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each Ra is independently -H or -Cm alkyl 
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or a pharmaceutically acceptable salt thereof. 

In a sub-class of this class, Q is phenyl optionally substituted with from 
1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, 
-CF3, -O-Ci-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 

phenyl, or -O-phenyl. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (V), wherein Rl5 and Rl6 are both 
methyl; or alternatively Rl5 and Rl6 together with the carbon atom to which they are 
both attached form cyclohexyl; 



and all other variables are as defined in the class; 
15 or a pharmaceutically acceptable salt thereof. 

It is to be understood that additional embodiments of the present 
invention include, but are not limited to, compounds of Formula I wherein each of 
two or three or more of R*, R 2 , R 3 , R 4 , R a > * b , * c > * d > R k «* Rm is independently 
20 defined in accordance with its definition in one of the embodiments or an aspect 

thereof as set forth above, or in accordance with its definition in one of the foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of these variables in Formula I are additional embodiments within the 
scope of the present invention. 

25 

An aspect of the present invention is a compound selected from the 
group consisting of 

4-fluorobenzyl)-5,6-dihydroxy-2-[l-m^ 
30 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-memylmorpholin-3-yl)pyrimidine-4- 
carboxamide; 
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2-[l-benzoyM-(N^-dime^ 
dihydroxypyrimidine-4-carboxamide; 

2<l-ben2x>yl^^ 
5 carboxamide; 

N-(4-fluorobenzyl)-5,6^ 
carboxamide; 

10 N-(4-fluorob^ 

tetrahydroquinoUn-2-yl]pyriirddine^arboxaniide; 

NK4-fluoiobenzyl>5,6-dto^^ 
yl]pyrimidine-4-carboxamide; 

15 

- N^4-fIuorobenzyl)-5,6-dihy^ 
yl]pyriimdine-4^arboxainide; 

2-(l-ethylpiperidin-2-yl)-N-(^^^ 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6^ 
4-carboxamide; 

25 2-[l-(acetylainino)cycto^^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihycto^ 
yl]pyrimidine-4-carboxamide; 

30 

N-(4-fluorobenzyl)-5,6-dihycto 
carboxamide; 

N^4-fluorobenzyl)-5,6-dihycto^^ 
35 carboxamide; 
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2-[l-(NJNkttmeftylgty^^ 
dihydroxypyriirddine-4-carboxamide; 

5 N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-methyl-l-[(pyridm-2- 
lcarbonyl)amino]ethyl }pyrimidine-4-carboxamide; 

2-[Hdiniethyla^ 
carboxamide; 

10 

2-{l-[(2,4-dimethyl-l,3-thiazol-5-yl)^^ 
dihydroxypyrimidine-4-carboxamide; 

2-[l-(3-chloiobenzoyl)-4-me^ 
15 dihydroxypyrimidine-4^arboxamide; 

N-(4-fluorobenzyl)-5,6-dihyfr^ 
yl]pyrimidine-4-carboxainide; 

20 N-(4-fluorobenzyl)-5,6^ 
4-carboxamide; 

N-(3-bromo-4-fluorobei^ 
dihydroxypyrimidine-4-caiboxamide; 

25 

2-[l-((fcmethylamino)^^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{l-[(pyridin-2- 
30 ylcarbonyl)amino]cyelohexyl }pyrimidine-4-carboxamide; 

2-(4-benzyl-l-methyipiperazin^ 
carboxamide; 
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N-(2,3-dimethoxybenzyl)-5,6-dihydroxy-2-[4-(l-piperidin-l- 
ylethyl)phenyl]pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6^^ 
5 yi)pyrimidine-4-carboxainide; 

N-(23-dimethoxybenzyl)-2-[l-(N^-dimethylglycyl)piperidin-2-yl^ 
(Uhydroxypyrimidine-4-carboxamide; 

10 2 -[l-(anmnocarbonyl)piperidin-2-yl]-N-(^^ 
carboxamide; 

2 -((2S4R)-l-benzoyl-4-(be^^ 
dihydroxypyrimidine-4-carboxamide; 

15 

N-(4-fluorobenzyl)-5,6-d^ 
yl]pyrimidine-4-carboxaniide; 

N<4-fluorobenzyl)-5,6-dihydroxy-2-[2<morpholi n ^ylacetyl)-l,2,3,4- 
20 teti^ydroisoquinolin-3-yl]pyriniidine-4^arboxainide; 

N -(4-fluorobenzyl)-5,6-dihydroxy-2-{2-phenyl-l-[(pyridin-2- 
lcarbonyl)amino]ethyl}pyrimidine-4-carboxaiiiide; 

25 2-(l-benzoylpiperidin-2-y^^^ 
carboxamide; 

2-(l-benzylpiperidin-2^ 
carboxamide; 

30 

2-(l-benzoylpyrroU(fin^^^ 
carboxamide; 

N-(4-fluorobeTttyl)-5,6-dihyd^ 
35 carboxamide; 
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N .(23-dimethoxybenzy^ 
4-carboxamide; 

5 N-^fluoiobenzyl^ 
carboxamide; 

2-(l-benzoyl-l,2,3^tetrahy<koquinolin-2-yl)-N-(4-fluorobenzyl)-5 ) 6- 
a^ihydroxypyrimidine-4-carboxamide; 

10 

2-{l-[(N^-dimethylglycyl)andno]-2-phenylemyl}-N-(4-fl^^^ 
dmydroxypyrimidine-4-carboxamide; 

N-(2,3-dimethoxybenzyl)-5,6-dihydroxy-2-[4-(piperidin-l- 
15 ylmethyl)phenyl]pyrimidine-4-carboxamide; 

2-{4-[(diethylairrino)memyl]phenyl}-N-(2,3-dimethoxybenzyl>5,6- 
dihydroxypyrimidine-4-carboxamide; 

20 N-(4-fluorobenzyl)-5,6-dmyd^^ 
yl]pyrimidine-4-caTboxamide; 

carboxamide; 

25 . 
tert-butyl 2-(4-{ [(4-fluoroben2yl)ammo]carbonyl}-5,6-o^y(koxypynmidin-2- 

yl)morpholine-4-carboxylate; 

N-(4-fluoroben Z yl)-5,6-dmyd^oxy-2-[l-(pyridin-3-ylcarbonyl)piperi 
30 yl]pyrimidine-4-carboxamide; 

2-[2-W-<iimethylglycyW 
5,6-dihydroxypyrimidine-4-carboxamide; 
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■2<l-benzcyl-^^ 
dihydroxypyrimidine-4-carboxamide; 

2-(2-benzoyl-l,23/Metrahydroisoq 
5 dihydroxypyrimidine-4-carboxamide; 

2-(l-anuno-2-phe^^ 
carboxamide; 

10 2-(4-benzylmorphol^^^ 
carboxamide; 

N-(4-fluorobenzyl>5,6-dihydTOxy-2-{l-[(l-methyl4H-inudazol-2- 
yl)caibonyl]piperidin-2-yl}pyrimidine-4-caxboxaiBide; 

15 

N-(2,3-dimethoxybenzyl)-5,6-dihydroxy-2-[4-(morpholin-4- 
ylmethyl)phenyl]pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(morpboUn-4-ylmethyl)pyri 
20 carboxamide; 

N-(4-Huorobenzyl)-5,6-dihy(koxypyriimdine-4-caiboxamide; 

2-{4-[({[(2-chlorophenyl)sulfonyl]aniino}carbonyl)amino]thien-3-yl}-N-(2,3- 
25 dimethoxybenzyl)-5,6-dihydroxypyriimdine-4carboxaimde; 

ivM4-fluorobenzyl>5,6-dihydrox^^ 
dicarboxamide; 

30 2-BenzyW4-flu<>rob^ 
carboxamide; 

and pharmaceutically acceptable salts thereof. 
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Another aspect of the present invention is a compound selected from 
the group consisting of 

N-(4-fluorobenz^^ 
5 carboxamide; 

2-[l-(dimethyi™^ 
carboxamide; 



10 



15 



20 



25 



N-^fluorobenzyl)^,^ 
carboxamide; 

2-[(dimethyla^^ 
carboxamide; 

2-{4-[(diethylamino)methyl]ph^ 
dihydroxypyrirnidine-4-carboxarnide; 

N-benzyl-5,6^hydio X y-2<3-phenylpropyl)pyrinu<tin 

NK4-fluorobe M yl)-5,6-dihydroxy-2-[l-(pyridin-2-ylcarbonyl)-l,2 
tetraliyckoquinolin-2-yl3pyrirmdine^arboxamide; 

and pharmaceutically acceptable salts thereof. 

Another aspect of the present invention is a compound selected from 
the group consisting of 



benzyl l-[4-({ t4-fluoro-2-(methylsulfonyl)benzyl]amino}carbonyl)-5,6- 
30 <Jihydroxypyrinudin-2-yl]-l-methylethylcarbamate; 

2-(l-amino-l-memyle m yl)-N-[4-fluoro-2^methylsulfonyl)benzyl]-5,6- 
dihydroxypyrimidine^l-carboxamide; 
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241Kdimethylamino)-l-methylethyl]-N-[4-fluoro-2Kmethylsulfonyl)beiizyl]-5,6- 
dihydroxypyrimidine^-carboxamide; 

2^1-animocyclopropyl)-W 

5 

2-[l-(dimetoylamino)cyclopropyl]^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-[(pyrazin-2- 
10 ylcarbonyl)amino]cyclopropyl}pyrimidine^arboxamide; 

benzyl l-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6-dihydroxypyrimidin-2- 
yl)cyclopentylcarbamate; 

15 2-(l-aimnocyclopentyl)-N-(4-fluorobe^ 

2-[l-(dimemylamino)cyclopentyl]-^ 
carboxamide; 

20 2^1-{[(ethylamino)carbonyl]ar^ 
dihydroxypyrimidine-4-carboxamide; 

2-[l-(benzylarmno)-l-methylethyl]-N-(4-fluorobenzyl)-5,6^hydroxypyri^ 
carboxamide; 

25 

2-[l-(benzoylairino)-l-methylefoy^ 
carboxamide; 

2-{ l-|>enzyl(memyl)amino]-l-methyIethyl}-N-(4-fluorobenzyl)-5,6- 
30 dihydroxypyriimdine-4-carboxamide; 

2-[l-(dimethylamino^l-methylemyl]-N-(2-ethoxybenzyl)-5,6-mhydroxypyrin^^^ 
4-carboxamide; 
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N-(2-chlorobe^^ 
carboxamide; 

N-C-chlorobenzyW 
5 carboxamide; 

N-(5-cMoro-2-methylbenzyl)-2-^ 
(iihydroxypyrimidine-4-carboxamide; 

10 N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-methyl-l-[(pyrazin-2- 
ylcarbonyl)amino]ethyl}pyriTmdine-^arboxamide; 

2-[l-(diemylaim n o)-l-m^^^ 
carboxamide; 



15 



N-C^fluorobeiizy^ 
carboxamide; 



N-(4-fluorobenzyl)-5,6-dihydroxy-Ml-memyl-l-piperidin-l^ 
20 carboxamide; 

N -(4-fluorobenzyl^ 
carboxamide; 

25 N-(4-fluoroben Z yl)-5,6-dihydroxy-2-{l-methyl-14memyl(pyri<iin^ 
ylmethyl)amino]emyl}pyrimidine^-carboxamide; 

2-[lKdimemylamiho)-l-methylethyl]-5,6-dihydroxy-N-[2- 
(methylthio)benzyl]pyrimidine-4-carboxamide; 

30 

NlJ<fl-diethyl-N~2~-[l-(4-{[(4-fluorobenzyl)arnino]carbonyl}-5,6- 
dihydroxypyrimidin-2-yl>l-methylethyl]ethanediamide; 

2-[l-(l,4-dioxa-8-a Z aspim[4.5]dec-8-yl)-l-memylethyl]-N-(4-fluorobe^ 
35 dihydroxypyrimidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5 ,6-dihydroxy-2-(l-methyl-l-{ [(l-methyl-lH-imidazol-2- 
yl)carbonyl]an3dno}ethyl)pyrimidine^carboxamide; 

5 N-(4-fluorobenzyl>5,6-&^^ 

yl)ethyl]pyrimidine-^carboxairdde; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-methyl-l-[methyl(pyridin-2- 
ylmethyl)amino]ethyl }pyrimidine-4-carboxamide; 

10 

N-[l-(4-{ [(4-fluorobenzyl)an^ 
methylethyl]^-methylinorpholine-2^arboxamide; 

2-{l-[acetyl(methyl)amino^ 
15 dihyckoxypyrimidine-4-carboxainide; 

2-[l-(acetylan^ 
carboxamide; 

20 2-{l-[4-(dimethylainino)piperidin^ 
dihydroxypyrimidine^-carboxamide; 

N-(23-cUmethoxybenzyl)-2-[l-(dimethylairiin 
dihydroxypyrimiditie-4-carboxamide; 

25 

2-[4-(dimethylami^^^ 
dihydroxypyrinudine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2K7-methyl-7-azabicyclo[2.2.1]hept-l- 
.30 yl)pyrimidine-4-carboxamide; 

2-(7-acetyl-7-azabicyclo[2.2.1]^ 
ctihydroxypyrinudine-4-K^rboxamide; 
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2-(2-acetyl-2-azabicyclo(2.1.1]hex-l-yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine^-carboxaniide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2-methyl-2-azabicyclo[2.1.1]hex-l- 
5 yl)pyrimidine-4-carboxamide; 

tert-butyl(2S,4R)^-(benzyloxy)-2-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 
dihydroxypyrimidin-2-yl)piperidine-l-carboxylate; 

10 2-[(2S,4R)-4-(benzyloxy)piperidin-2-yl]-N-(4-fluorobenzyI)-5,6- 
dihydroxypyrimidine^-carboxainide; 

2-[(2S,4R)-4-(benzyloxy)-l-methylpiperidin-2-yl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyriinidine-4-carboxaraide; 

15 

N .(4-fluorobenzyl)-5,6-dihydroxy-2-[(2S,4R)^hy(iroxy-l-methylpiperidin-2- 
yl]pyrimidine-4-carboxaniide; 

2-[l-acetyl-4-(benzyloxy)piperidin-2-yl]-N-(4-fluorobenzyl)-5,6- 
20 dihydroxypyrimidine-4-carboxamide; 

2-(l-ethyl-4-memylpiperazin-2-yW 
carboxamide; 

25 N-(4-fluorobenzyl)-5,6-dmydroxy-2^ 
yl]pyrimidine-4-carboxamide; 

tert-butyl 3-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5,6-dihydroxypyrimidin-2- 
yl)thiomorpholine-4-carboxylate; 

30 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-thiomorpholin-3-ylpyrimidine^arboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy^ 
carboxamide; 

35 
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N-(4-fluorobenzyl>5,6-dmy<to^^^ 
yl]pyriniidine-4-carboxamide; 

2-(4-acetyltmomorphohn-3-yl)^ 
5 carboxamide; 

tert-butyl H4-{[(4-fluorobenzyl)am^^ 
methoxyethylcarbamate; 

10 2-[l-(dimeraylammo)-2-n^^ 
4-carboxamide; 

2-[l-(acetylamino)-2-meto^^ 
carboxamide; 

15 

2-(l-aimno-2-inethoxye^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{2-methoxy-l-[(pyridin-2- 
20 ylcarbonyl)anuno]ethyl}pyrimicHne^arboxamide; 

N-(4-fluorobenzyl)-2-[l-(fomyl^^ 
carboxamide; 

25 N-(4-fluorobeiizyl)-5,^ 
carboxamide; 

2-{l-[acetyl(memyl)amino]-2-methoxyethyl}-N-(4-fluorobenzyl)-5,6- 
dihyd^oxypyrimidine-4-carboxamide; 

30 

NK4-fluorobenzyl)-5,6Hiihydroxy-2-{2-methoxy-l-[methyl(pyridin-2- 
ylcarbonyl)aimno]emyl}pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[(4R)-3-(pyridin-2-ylcarbonyl> 
35 ■ yl]pyrimidine-4-carboxamide; 
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N-(4-flU0^ 
carboxamide; 

5 N^fluorobemyl^ 
4-carboxamide; 

2-(3-acetyl-13-tmazoHdm-2-ylW 
carboxamide; 



10 



25 



N-(4-fluorobenzyl)-5,6^^^ 
carboxamide; 



N<4-flu(>robenzyl)-5,6^hyd^^^ 
15 carboxamide; 

2-[2/Um*ethyl-l-(pyrazin-2^ 
dihydroxypyrimidine-4-caiboxamide; 

20 2-(l-acetyl-2,4-dimeW^ 
4-carboxamide; 

tert-butylH4-{[(4-fluorobenzyl)amno]carbonyl}-5,6-dihydrox 
methoxy-l-methylethylcarbamate; 



2-(l-amino-2-memoxy-l-memyleW^^^ 
4-carboxamide; 



2-[l-(acetylamino)-2-methoxy-l-methylethyl]-N-(4-fluorobenzyl)-5,6- 
30 dihydroxypyriimdine-4-carboxamide; 

2-[l-((iimethylamino)-2-memoxy-l-memylethyl]-N-(4-fluorobenzyl)-5,6- 
dlhydroxypyrimidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-raethoxy-l-methyl-l- 
(me%lanuno)ethyl]pyrimidine-4-carboxamide; 

NK4-fluorobenzyl)-5,6-dihydroxy-2-{2-methoxy-l-methyl-l-[(pyridin-2- 
5 ylcaibonyl)amino]ethyl}pyrimidine-4-carboxamide; 

2-(l>mmethylpiperidm-2-yl)-N^^ 
carboxamide; 

10 2-{ l-[aeetyl(methyl)ainino]-2-methoxy-l-methylethyl}-NK4-fluorobenzyl)-5,6- 
dmydroxypyrinudine^-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{2-methoxy-l-methyl-l-[methyl(pyri^ 
ylcarbonyl)ammo]ethyl}pyrirnidine^arboxainide; 

15 

2-{l-[(cyclob£xylmethyl)(methyl)amino]-2-rnethoxy-l-meth 
fluorobenzyl)-5,6-dihyckoxypyrinudine-4-carboxaimd 

2-{l-[(cyclohexylmemyl)airono]-2-meta 
20 dihydroxypyrimidine-4-carboxamide; 

2-U-[(cyclobexylmemyl)amino]-2-methoxy-l-methylethyl}-N-(4-flu 
cUhydroxypyrimidine-4-carboxamide; 

25 2-(4-acetyl-l ,2-dimemylpiperazin-2-yl)-N-(4-fro^^^ 
4-carboxamide; 

2Ki-acetyl-2-methylpiperidin-2-yl)-NK4-fluorobenzyl)-5,6-dihydroxyp 
carboxamide; 

30 

N-(4-fluorobenzyl)-5,6-dihydroxy-2^[2^^ 
yl]pyrimidine-4-cart)oxarnide; 

N-(2^-dimemoxybenzyl)-2-(l,2-dimethylpiperi 
35 carboxamide; 
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5 



10 



N-(4-fluorobenzyl)-5,6-dihyd^^ 
yl]pyrimidine-4-carboxamide; 

2-{l-[(2,4-dimethyl-U-thiazol-5-yl)carbonyl]-2-me%lpiperidin-2-yl}-N-(4- 
fluorobenzyl)-5,6^hydroxypyrimidine-4-carboxamide; 

2-[(2S)-l-acetyl-2-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl>5,6- 
dihydroxypyrirnidine-4-carboxamide; 



andphannaceutically acceptable salts thereof. 

Other embodiments of the present invention include the following: 
(a) A pharmaceutical composition comprising a compound of 

Formula Q) and a phaimaceutically acceptable carrier. 
15 (b) A pharmaceutical composition which comprises the product 

prepared by combining (e.g., mixing) an effective amount of a compound of Formula 

(I) and a pharmaceutically acceptable carrier. 

(c) The pharmaceutical composition of (a) or (b), further 
comprising a therapeutically effective amount of an HTV infection/AIDS treatment 

20 agent selected from the group consisting of HTV/AIDS antiviral agents, 
immunomodulators, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein the HTV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HTV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and 

25 nucleoside HTV reverse transcriptase inhibitors. 

(e) A combination useful for inhibiting HTV integrase, for treating 
or preventing infection by HTV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a 
therapeutically effective amount of an HTV infection/AIDS treatment agent selected 

30 from the group consisting of HTV/AIDS antiviral agents, immunomodulators, and 

anti-infective agents. 

(f) The combination of (e), wherein the HTV infection/AIDS 
treatment agent is an anti viral selected from the group consisting of HTV protease 
inhibitors, non-nucleoside HTV reverse transcriptase inhibitors and nucleoside HTV 

35 . reverse transcriptase inhibitors. 
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(g) A method of inhibiting HTV integrase in a subject in need 
.thereof which comprises administering to the subject a therapeutically effective 
amount of a compound of Formula (I). 

(h) A method of preventing or treating infection by HTV in a 

5 subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Formula (I). 

(i) The method of (h), wherein the compound of Formula 00 is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
10 nucleoside HIV reverse transcriptase inhibitors, and nucleoside HTV reverse 

transcriptase inhibitors. 

(j) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula (I). 
!5 (k) The method of (j), wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HTV reverse 
transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors 

(1) A method of inhibiting HIV integrase in a subject in need 
20 thereof which comprises administering to the subject the pharmaceutical composition 
of (a), (b), (c) or (d) or the combination of (e) or (f). 

(m) A method of preventing or treating infection by HIV in a 
. subject in need thereof which comprises administering to the subject the 

pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 
25 (n) A method of preventing, treating or delaying the onset of AIDS 

in a subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

The present invention also includes a compound of the present 
invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the 
30 preparation of a medicament for: (a) inhibiting HTV protease, (b) preventing or 
treating infection by HTV, or (c) preventing, treating or delaying the onset of AIDS. 
In these uses, the compounds of the present invention can optionally be employed in 
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS 
antiviral agents, anti-infective agents, and immunomodulators. 
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Additional embodiments of the invention include the pharmaceutical 
compositions, combinations and methods set forth in (a)-(n) above and the uses set 
forth in the preceding paragraph, wherein the compound of the present invention 
employed therein is a compound of one of the embodiments, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
the compound may optionally be used in the form of a pharmaceutically acceptable 
salt. 

As used herein, the term "Ci-6 alkyl" (or "C1-C6 alkyl") means linear 
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 
10 the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. "Ci-4 alkyl" means n-, iso-, sec- and t-butyl, n- and 

isopropyl, ethyl and methyl. 

The term "Co" as employed in expressions such as "CO-6 alkyl" means 

a direct covalent bond. For example, when Rl in Compound I is -Co-6 alkyl-0-C<)-6 

15 alkyl-Rk, then Rl is -O-Rk when both alkyl groups are Co alkyl. Similarly, when an 

integer defining the presence of a certain number of atoms in a group is equal to zero, 

it means that the atoms adjacent thereto are connected directly by a bond. For 

example, when R* is R 5 wherein p is an integer equal to zero, 1 or 2, then 

R.4 has the following structure when p is zero: r5 - 

20 The term "-Ci-6 alkyl-" refers to a Ci to C6 linear or branched alkyl 

group as just defined which is bivalent It can alternatively be referred to as "Ci-6 
alkylene" or "Ci-6 alkanediyl". A class of alkylenes of particular interest with respect 
to the invention is -(CH2)l-6-> and sub-classes of particular interest include -(CH 2 )l- 

4-, -(CH2)l-3-, -(CH2)l-2-, and -CH2-. 
25 The term "C 2 -5 alkenyl" (or "C2-C5 alkenyl") means linear or 

branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of the 
pentenyl isomers as well as 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 1-propenyl, 2- 
propenyl, and ethenyl (or vinyl). Similar terms such as "C2-3 alkenyl" have an 

analogous meaning. 

30 The term "-C2-5 alkenyl-" refers to a C2 to C5 linear or branched 

alkenyl group as just defined which is bivalent. It can alternatively be referred to as 
"C2-5 alkenylene" or "C2-5 alkenediyl". 
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The term "C2-5 alkynyl" (or "C2-C5 alkynyl") means linear or 
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the 
pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl, 
and ethynyl (or acetylenyl). Similar terms such as "C 2 -3 alkynyl" have an analogous 

5 meaning. 

The term "-C2-5 alkynyl-" refers to a C2 to C5 linear or branched 
alkenyl group as just defined which is bivalent. It can alternatively be referred to as 

"C2-5 alkynylene" or "C2-5 alkynediyl". 

The tenn "C3-8 cycloalkyl" (or "C3-C8 cycloalkyl") means a cyclic 

10 ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl). The terms "C3-7 
cycloalkyl", "C3-6 cycloalkyl", "C5-7 cycloalkyl" and the like have analogous 
meanings. 

The term "C3-7 azacycloalkyl" (or "C3-C7 azacycloalkyl") means a 
15 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrrolidinyl, piperidinyl, or azepanyl). 

The term "halogen" (or "halo") refers to fluorine, chlorine, bromine 
and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo). 

The term "Ci_6 haloalkyl" (which may alternatively be referred to as 
20 "C1-C6 haloalkyl" or "halogenated C1-C6 alkyl") means a Ci to C6 linear or 

branched alkyl group as defined above with one or more halogen substituents. The 
term "Q-4 haloalkyl" has an analogous meaning. The term "Ci-6 fluoroalkyl" has 
an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (CH 2 )(MCF3 (i.e., trifluoromethyl, 2,2,2- 

25 trifluoroethyl,3,3,3-trifluoro-n-propyl,etc.). 

The term "carbocycle" (and variations thereof such as "carbocyclic" or 

"carbocyclyl") as used herein refers to© a C3 to Cg monocyclic, saturated or 
unsaturated ring, (ii) a C 7 to C12 bicyclic ring system, or (iii) a Cn to Ci6 tricyclic 
ring system, wherein each ring in (ii) or (iii) is independent of or fused to the other 
30 ring or rings and each ring is saturated or unsaturated. The carbocycle may be 
attached to the rest of the molecule at any carbon atom which results in a stable 
. compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
term "fused bicyclic carbocycle" generally refers to a C 7 to C10 bicyclic ring system 
in which each ring is saturated or unsaturated and two adjacent carbon atoms are 
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shared by each of the rings in the ring system. Fused tricyclic carbocycles have an 
analogous meaning. A subset of the fused bicyclic carbocycles are those bicyclic 
carbocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachment via any carbon atom that results in a stable compound. 
Representative examples of this subset include the following: 





The term "aryl" refers to aromatic mono- and poly-carbocyclic ring 
systems, wherein the individual carbocyclic rings in the polyring systems are fused or 
10 attached to each other via a single bond. Suitable aryl groups include phenyl, 

naphthyl, and biphenylenyl. 

The term "heterocycle" (and variations thereof such as "heterocyclic" 
or "heterocyclyl") broadly refers to (i) a 4- to 8-membered, saturated or unsaturated 
monocyclic ring, (if) a 7- to 12-membered bicyclic ring system, or (iii) an 1 1 to 16- 

15 membered tricyclic ring system; wherein each ring in (ii) or (iii) is independent of or 
fused to, or bridged with, or spiro to the other ring or rings and each ring is saturated 
or unsaturated, and the monocyclic ring, bicyclic ring system, or tricyclic ring system 
contains one or more heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 
heteroatoms) selected from N, O and S and a balance of carbon atoms (the monocytic 

20 ring typically contains at least one carbon atom and the ring systems typically contain 
at least two carbon atoms); and wherein any one or more of the nitrogen and sulfur 
heteroatoms is optionally be oxidized, and any one or more of the nitrogen 
heteroatoms is optionally quaternized. The heterocyclic ring may be attached at any 
heteroatom or carbon atom, provided that attachment results in the creation of a stable 

25 structure. When the heterocyclic ring has substituents, it is understood that the 
substituents may be attached to any atom in the ring, whether a heteroatom or a 
carbon atom, provided that a stable chemical structure results. 

Saturated heterocyclics form a subset of the heterocycles; i.e., the term 
"saturated heterocyclic" generally refers to a heterocycle as defined above in which 
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the entire ring system (whether mono- or poly-cyclic) is saturated. The term 
"saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring 
which consists of carbon atoms and one or more heteroatoms selected from N, O and 
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl, 
5 pyrazohdinyl, imidazolidinyl, oxazohdinyl, isoxazolidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or 

tetrahydrofuranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the term 

"heteroaromatic" (alternatively "heteroaryl") generally refers to a heterocycle as 
10 defined above in which the entire ring system (whether mono- or poly-cyclic) is an 
aromatic ring system. The term "heteroaromatic ring" refers a 5- or 6-membered 
monocyclic aromatic ring which consists of carbon atoms and one or more 
heteroatoms selected from N, O and S. Representative examples of heteroaromatic 
rings include pyridyl, pyrrolyl, pyrazinyl, pvrimidinyl, pyridazinyl, thienyl (or 
15 thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, and thiadiazolyl. 

Representative examples of bicyclic heterocycles include 
benzotriazolyl, indolyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, 
quinazolinyl, cinnolinyl, chromanyl, isochromanyl, tetrahydroquinolinyl. qumobnyl, 
20 tetrahydroisoquinolinyl,isoquinoUnyl,2,3-dihydrobenzofuranyl,7- 

azabicyclo[2.2.1]heptyl (e.g., S ), l,4-dioxa-8-azaspiro[4.5]dec y l (e.g., 
\-0^ ), azabicyclo[2.1.1]hexyl, (e.g., ^ ), 23-dihydrobenzo- 
• 1,4-oioxinyl (i.e., and benzo-U-dioxolyl (i.e., ). In certain 

contexts herein, is alternatively referred to as phenyl having as a substituent 

25 methylenedioxy attached to two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 
phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbohnyl, acridinyl, 
phenazinyl, and phenoxazinyl. 
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Unless expressly stated to the contrary, an "unsaturated" ring is a 
partially or fully unsaturated ring. For example, an "unsaturated monocyclic C6 
carbocycle" refers to cyclohexene, cyclohexadiene, and benzene. 

Unless expressly stated to the contrary, all ranges cited herein are 
5 inclusive. For example, a heterocycle described as containing from " 1 to 4 
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms. 

When any variable (e.g., Ra Rb rc Rk e tc.) occurs more than one 
time in any constituent or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 
10 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The term "substituted" (e.g., as in "aryl which is optionally substituted 
with one or more substituents ...") includes mono- and poly-substitution by a named 
15 substituent to the extent such single and multiple substitution (including multiple 
substitution at the same site) is chemically allowed. 

Substituted ring systems, which systems are themselves substituents 
bonded to a non-substituent atom, include, but are not limited to, moieties in which 
the atom bearing the ring substituent and the atom bonded to the non-substitutent 
20 atom are the same. For example, the substituent represented by 

H 2 N 

is a substituted cyclopropyl ring, wherein the cyclopropyl ring substituent is an amino 
group. 

The compounds of the present invention may have asymmetric centers 
25 and may occur, except when specifically noted, as mixtures of stereoisomers or as 
individual diastereomers, or enantiomers, with all isomeric forms being included in 

the present invention. 

The dihydroxypyrimidine compounds of the present invention (i.e., 
compounds of Formula I wherein R2 = H) may also occur as tautomers thereof. 
30 Tautomers include, but are not limited to: 



2S* 
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It is understood that the present invention includes all tautomers of the dihydroxy 
compounds embraced by Formula I, both singly and in mixtures. 

The compounds of the present inventions are useful in the inhibition of 

5 . HIV integrase, the prevention or treatment of infection by human immunodeficiency 
virus (HIV) and the prevention, treatment or the delay in the onset of consequent 
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the 
onset of AIDS, or preventing or treating infection by fflV is defined as including, but 
not limited to, treatment of a wide range of states of ffiV infection: AIDS, ARC 

10 (AIDS related complex), both symptomatic and asymptomatic, and actual or potential 

exposure to fflV. For example, the compounds of this invention are useful in treating 

infection by fflV after suspected past exposure to HIV by such means as blood 

transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 

patient blood during surgery. 
15 The compounds of mis invention are useful in the preparation and 

execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellent 
screening tools for more powerful antiviral compounds. Furthermore, the compounds 
of this invention are useful in establishing or determining the binding site of other 

20 andvirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are commercial products to be sold for these purposes. 

Compounds representative of the present invention have been tested 
for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, AX. et al., J. Virol. 1996, 70: 1424-1432, for 

25 recombinant integrase, except that: (i) the assay uses preassembled integrase strand 
transfer complexes; (ii) the strand transfer reaction is performed in the presence of 
inhibitor in 2.5 mM MgCl 2 using 0.5 to 5 nM of a 3' FTTC labeled target DNA 
substrate as described in WO 02/30930, the disclosure of which is hereby 
incorporated by reference, and (Hi) strand transfer products are detected using an 

30 alkaline phosphatase conjugated anti-FTTC antibody and a chemiluminescent alkaline 
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phosphatase substrate. Representative compounds (e.g., .the compounds set forth in 
Tables 1-25 below) tested in the integrase assay demonstrated ICso's of about 5 

micromolar or less. 

Further description on conducting the assay using preassembled 
5 complexes is found in Hazuda et al., /. Virol 1997, 71: 7005-701 1; Hazuda et al., 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al., Science 2000, 287: 
646-650. 

Certain compounds representative of the present invention have also 
been tested in an assay for inhibition of acute ffiV infection of T-lymphoid cells, 

10 conducted in accordance with Vacca, J.P. et al., Proc. Natl. Acad. Sci. USA 1994, 91: 
4096. These compounds demonstrated ICqs's of about 10 micromolar or less. 

The compounds of the present invention may be administered in the 
form of pharmaceutically acceptable salts. The term M pharmaceutically acceptable 
salt" refers to a salt which possesses the effectiveness of the parent compound and 

15 which is not biologically or otherwise undesirable (e.g., is neither toxic nor otherwise 
deleterious to the recipient thereof). Suitable salts include acid addition salts which 
may, for example, be formed by mixing a solution of the compound of the present 
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric 
acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the 

20 compounds of the invention carry an acidic moiety, suitable pharmaceutically 

acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts), 
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with 
suitable organic ligands such as quaternary ammonium salts. Also, in the case of an 
acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can 

25 be employed to modify the solubility or hydrolysis characteristics of the compound. 

For the purpose of preventing or treating HTV infection or preventing, 
treating or delaying the onset of AIDS, the compounds of the present invention may 
be administered orally, parenterally (including subcutaneous injections, intravenous, 
intramuscular, intrastemal injection or infusion techniques), by inhalation spray, or 

30 rectally, in the form of a unit dosage of a pharmaceutical composition containing a 
therapeutically effective amount of the compound and conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 
compound) in reference to a compound of the invention mean providing the 

35 compound or a prodrug of the compound to the individual in need of treatment. 



-73- 



PCT/GB02/04742 

WO 03/035076 



10 



15 



20 



25 



30 



35 



men a compound of the invention or a prodrug .hereof is provided tn common 
with one or more other active agents ft*, antiviral agents useful for MB. 
tafccnon or AIDS), "administration" and its variants axe each understood to tnctade 
concmrenr and sequential provision of the compound or prodrug and other agents, 
As used herein, the term "composition- is intended to encompass a 
pmduc. comprising the specified ingredients in the specified amounts as . well as any 
pluct which ma* directly or indirectly, from contenting the specfted .ngredtentt 

in the specified amounts. 

By "pharmaceutically acceptable" is meant that the ingredients of the 

phannaceuticdcompositionmustbecompatible^ 
to me r eci P ient^^ 

herein refers to an animal, preferably a mammal, most pre ferably a human, who has 
been the object of treatment, observation or expenment . . 

The term "therapeutically effective amount" as used herein means that 
amount of active compound or pharmaceutical agent that elicits the biological o, 
medicinal response in a tissue, system, animal or human that is being sought by a 
larcher, Z^nM^^^^^^f^ 
of the symptoms of the disease being treated. When the active compound (i.e active 
ingredient) is administered as the salt, references to the amount of active ingredient 
are to the free acid or free base form of the compound. 

The pharmaceutical compositions may be in the form of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injecUble 
preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 
fumitories, These compositions can be prepared by methods and contain 
exdpients which are well known in the art. Suitable methods -d -gredients ^ 

scribed inRermng^^ 18 *«"«• ^tinits 
Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its 

The compounds of this invention can be administered orally in a 
dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body . 
divideddoses. One preferred dosage range is 0.01 to 500 ^^f'^ y 
divided doses. Another preferred dosage range isO.lto 100 mg^ body weaght orally 
in divided doses. For oral administration, the compositions can be provided in the 
form of tablets or capsules containing 1.0 to 500 milligrams of the active ingredient, 
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10 



15 



particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 
milligrams of the active ingredient for the symptomatic adjustment of the dosage to 
the patient to be treated. The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

As noted above, the present invention is also directed to use of the HIV 
integrase inhibitor compounds of the present invention with one or more agents useful 
in the treatment of HTV infection or AIDS. For example, the compounds of this 
invention may be effectively administered, whether at periods of preexposure and/or 
postexposure, in combination with effective amounts of one or more of the 
HTV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating 
HTV infection or AIDS. Suitable antiviral agents include those listed in the following 
Table: 
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ANTTVIRALS 



Drug Name 



Manufacturer 
(Tradename and/or 
Location) 



Indication (Activity) 



Glaxo Welcome 
(ZIAGEN®) 



abacavir 
GW1592 
1592U89 

abacavir + lamivudine + GlaxoSmithKline 
zidovudine (TRIZIVIR©) 



acemannan 
ACH 126443 

acyclovir 

AD-439 
AD-519 

adef ovir dipivoxil 
GS 840 

AL-721 

alpha interferon 
AMD3100 



amprenavir 
141 W94 
GW141 
VX478 (Vertex) 

ansamycin 
LM427 



Canington Labs 
(Irving, TX) 

Achillion Phann. 



Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystems 
Gilead 



Ethigen 

(Los Angeles, CA) 
Glaxo Wellcome 



AnorMed 



Glaxo Wellcome 
(AGENERASE®) 



Adria Laboratories 
(Dublin, OH) 
Erbamont 
(Stamford, CT) 

antibody which neutralizes Advanced Biotherapy 
pH labile alpha aberrant Concepts (Rockville, 
Interferon MD) 



HIV infection, AIDS, ARC 
(nRTT) 

HIV infection, AIDS, ARC 
(nnRTI) 

ARC 

HIV infections, AIDS, ARC 
(nucleoside reverse, 
transcriptase inhibitor) 

HIV infection, AIDS, ARC, 
in combination with AZT 

KV infection, AIDS, ARC 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(RTI) 

ARC, PGL, HIV positive, 
AIDS 

Kaposi's sarcoma, HIV, in 
combination w/Retrovir 

HIV infection, AIDS, 
ARC 

(CXCR4 antagonist) 

HTV infection, AIDS, 
ARC (PI) 



ARC 



AIDS, ARC 



-76- 



WO 03/035076 



PCT/GB02/04742 



AR177 

atazanavir (BMS 232632) 

beta-fluoro-ddA 

BMS-232623 
(CGP-73547) 

BMS-234475 
(CGP-61755) 

capravirine 
(AG-1549, S-1153) 

CI-1012 

cidofovir 

curdlan sulfate 
cytomegalovirus immune 
globin 

cytovene 
ganciclovir 

delavirdine 

dextran Sulfate 

ddC 

(zalcitabine, 
dideoxycytidine) 

ddl 

Dideoxyinosine 
DPC 681 & DPC 684 
DPC 961 & DPC 083 
emvirine 



Aronex Phann 

Bristol-Myers-Squibb 
(ZRIVADA®) 

Natl Cancer Institute 

Bristol-Myers Squibb/ 
Novartis 

Bristol-Myers Squibb/ 
Novartis 

Pfizer 

Warner-Lambert 
Gilead Science 

AHPharmaUSA 
Medlmmune 

Syntex 

Pharmacia-Upjohn 
(RESCRIPTOR®) 

Ueno Fine Chem. Ind. 
Ltd. (Osaka, Japan) 

Hoffman-La Roche 
(HIVED®) 

Bristol-Myers Squibb 
(VIDEX®) 

DuPont 

DuPont 

Triangle Pharmaceuticals 
(COACTINON®) 
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HIV infection, AIDS, ARC 
HTV infection, AIDS, ARC 
(PD 

AEDS-associated diseases 

HTV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (nnRTT) 

HIV-1 infection 

CMV retinitis, herpes, 
papillomavirus 

HIV infection 

CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

HIV infection, AIDS, 
ARC (nnRTI) 

AIDS, ARC, HIV 
positive asymptomatic 

KV infection, AIDS, ARC 
(nRTI) 

HTV infection, AIDS, ARC; 
combination with AZT/d4T 
(nRTI) 

HIV infection, AIDS, ARC 
(PD 

HTV infection AIDS, ARC 
(nnRTRI) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 
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EL10 

efavirenz 
(DMP 266) 

famciclovir 

emtricitabine 
FTC 

emviiine 



HBY097 
hypericin 

recombinant human 
interferon beta 

interferon alfa-n3 

indinavir 



ISIS 2922 
JE2147/AG1776 

KNI-272 
lamivudine, 3TC 

lobucavir 

lopinavir(ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 



Elan Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUSTTVA®) 
Merck (STOCRIN®) 

Smith Kline 

Triangle Pharmaceuticals 
(COVIRACIL®) 
Emory University 

Triangle Pharmaceuticals 
(COAC11NON®) 

Hoechst Marion Roussel 

VIMRxPhann. 

Triton Biosciences 
(Almeda, CA) 

Interferon Sciences 

Merck (CPvECTVAN®) 



ISIS Pharmaceuticals 
Agouron 

Nat'l Cancer Institute 

Glaxo Wellcome 
(EPIVTR®) 

Bristol-Myers Squibb 
Abbott 

Abbott (KALETRA®) 



HTV infection 

HIV infection, ADDS, 
ARC (nnRTT) 

herpes zoster, herpes 
simplex 

HTV infection, AIDS, ARC 
(nRTI) 

HTV infection, ADDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC 
(nnRTI) 

HIV infection, AIDS, ARC 

ADDS, Kaposi's sarcoma, 
ARC 

ARC, AIDS 

HTV infection, ADDS, ARC, 
asymptomatic HTV positive, 
also in combination with 
AZT/ddl/ddC 
(PD 

CMV retinitis 

HTV infection, AIDS, ARC 
(PI) 

HTV-assoc. diseases 

HTV infection, AIDS, 
ARC; also with AZT 
(nRTI) 

CMV infection 

HTV infection, AIDS, ARC 

(PD 

HTV infection, AIDS, ARC 
(PD 
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mozenavir 
(DMP-450) 

nelfinavir 
nevirapine 

novapren 

pentafiisaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 

PRO 140 

trisodium 
phosphonoformate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 

stavudine; d4T 

didehydrodeoxy- 

thymidine 

T-1249 
TAK-779 



AVID (Camden, NJ) 

Agouron 
(VIRACEPT®) 

Boeheringer 

Ingleheim 

(VIRAMUNE®) 

Novaferon Labs, Inc. 
(Akron, OH) 

Trimeris 

Peninsula Labs 
(Belmont, CA) 

Progenies 

Progenies 

Astra Pharm. Products, 
Inc 

Pharmacia Upjohn 
Vyrex 

Sheffield Med. Tech 
(Houston TX) 

Abbott 

(RITONAVIR®) 

Hoffmann-LaRoche 
(FORTOVASE®) 

Bristol-Myers Squibb 
(ZERIT®) 

Trimeris 

Takeda 



HIV infection, ADDS, ARC 
(PD 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (nnRTI) 

HTV inhibitor 

HIV infection, AIDS, ARC 
(fusion inhibitor) 

AIDS 



HIV infection, AIDS, ARC 
(attachment inhibitor) 

HTV infection, AIDS, ARC 
(CCR5 co-receptor inhibitor) 

CMV retinitis, HIV infection, 
other CMV infections 

HTV infection, AIDS, ARC 
(PD 

HIV infection, AIDS 

HIV infection, AIDS, 
ARC 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC(PI) 

HIV infection, AIDS, ARC 
(nRTI) 

HIV infection, AIDS, ARC 
(fusion inhibitor) 

HIV infection, ADDS, ARC 
(injectable CCR5 receptor 
antagonist) 
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tenofovir 


Gilead (VIREAD®) 


HTV infection, AIDS, ARC 






(nRTI) 


tipranavir (PNU-140690) 


Boehringer Ingelheim 


HLV infection, AIDS, ARC 
{PL) 


TMC-120&TMC-125 


Tibotec 


HTV infections, ADDS, ARC 




(nnRTT) 


TMC-126 


li do tec 


HTV infection AIDS ARC 




(PD 


valaciclovir 


Glaxo Wellcome 


genital HSV&CMV 




infections 


virazole 


Viratek/ICN (Costa 


asymptomatic HTV positive, 


ribavirin 


Mesa, CA) 


LAS, ARC 


zidovudine; AZT 


Glaxo Wellcome 


HTV infection, AIDS, ARC, 


(RETROVIR®) 


Kaposi's sarcoma in 




combination with other 






therapies (nRTI) 



PI = protease inhibitor 

nnRTI = non-nucleoside reverse transcriptase inhibitor 
nRTI = nucleoside reverse transcriptase inhibitor 



5 A compound of the present invention can also be administered in 

combination with another HIV integrase inhibitor such as a compound described in 
WO 99/625 l3,WO 99/62520, or WO 99/62897. A compound of the present 
invention can also be administered in combination with a CCR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/7651 1 , 

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposure and/or post-exposure, in combination with effective amounts of one or 
more HIV/ AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for 

15 treating HIV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incorporated by reference in its entirety. 

It will be understood that the scope of combinations of the compounds 
of this invention with HIV/ AIDS antivirals, immunomodulators, anti-infectives or 
vaccines is not limited to the list in the above-referenced Table in WO 01/38332, but 

20 includes in principle any combination with any pharmaceutical composition useful foi 
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the treatment of AIDS. The HIV/AIDS antivirals and other agents will typically be 
employed in these combinations in their conventional dosage ranges and regimens as 
reported in the art, including the dosages described in the Physicians' Desk Reference , 
54* edition, Medical Economics Company, 2000. The dosage ranges for a compound 
5 of the invention in these combinations are the same as those set forth above. 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, include the following: 

AIDS = acquired immunodeficiency syndrome 
ARC = AIDS related complex 
10 BOCorBoc = t-butyloxycarbonyl 

Bn = benzyl 
Bz = benzoyl 

CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl) 
DMAD = dimethylacetylenedicarboxylate 
15 DMF = N,N-dimethylformamide 

Et = ethyl 

FIA-MS = flow injection analysis mass spectrometry 
HIV = human immunodeficiency virus 
HPLC = high performance liquid chromatography 
20 Me = methyl 

NMP = N-methyl pyrrolidinone 
NMR = nuclear magnetic resonance 
Ph = phenyl 

TEA = trifluoroacetic acid 
25 THF = tetrahydrofuran 

The compounds of the present invention can be readily prepared 
according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials and reagents. In these reactions, it is also 
possible to make use of variants which are themselves known to those of ordinary 
skill in this art, but are not mentioned in greater detail. Furthermore, other methods 
for preparing compounds of the invention will be readily apparent to the person of 
ordinary skill in the art in light of the following reaction schemes and examples. 
Unless otherwise indicated, all variables are as defined above. 

The compounds of the present invention can be prepared by coupling 
suitable alkyl 2-substituted-5,6 dihydroxypyrimidine-4-carboxylates (or the 
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corresponding carboxylic acids or acid derivatives such as acid halides) with the 
appropriate amines, as represented by General Scheme below. In the scheme, Pi and 
p2 are H or protective groups, typically esters (e.g., benzoate or pivalate) that are 
normally removed under the conditions employed to convert the -COOR* ester to the 
amide. The ester protective groups are typically used to purify the 2-substituted-5,6 
dihydroxypyrimidine-4-carboxylates after their synthesis when the unprotected 
product cannot be crystallized from the reaction crude and/or for synthetic reasons. 



General Scheme 



10 



15 



couple 




ra = h or lower alkyl 
(e.g., methyl) 



.OR A 



P 1 and/or P 2 = 
protective group 



1 . couple 



2. deprotect 




OH 




Methods for coupling carboxylic acid derivatives with amines to form 
carboxamides are well known in the art. Suitable methods are described, for example, 
in Jerry March, A dvancgd Organic Chemistry, 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in 
Richard Larock, com prehensive O f anic Transformations, VCH Publishers Inc. 1989, 
pp 385-438, or routine variations thereof. Methyl-2-sustituted-5,6- 
dmydroxypyrimidine-4-carboxylate of formula 1-2 can be prepared using methods 
described in Culbertson et al., JHeterocycl. Chem. 1979, 16 (7): 1423-24. The 
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procedures and schemes below illustrate and expand upon the chemistry portrayed in 

the General Scheme. 

Scheme A depicts the synthesis of 2-substituted-5,6- 
dihydroxypyrimidine-^carboxamideC^). Themethyl-S^-dihydroxypyrimidine^ 

5 carboxylate 2-2 can be obtained by reacting the appropriate amidoxime 2-1 with 
dimethylacetylenedicarboxylate, followed by cyclization at high temperature in 
appropriate solvent. The methyl ester 2-2 can be reacted with the amine in solvents 
likeDMF, methanol, ethanol, toluene, NMP, at the appropriate temperature to give 
the final compound 2-3. Amidoximes 2-1 can be prepared from the corresponding 

10 n itrilesbychemistrydescribedherein(seeExample5,Step4orExample6,Step 1). 
Nitriles can be prepared from carboxylic acids by various procedures, including, for 
example, conversion to carboxamides by the procedure of Pozdnev, Tetrahedron Lett. 
1989 30- 5193), and dehydration by the procedure of Waldmann, Tetrahedron 1994, 
50- 1 1865) (see Example 5, Step 3). Compound 2-2 can be recovered by precipitation 

15 and filtration from the cooled reaction mixture. Scheme A is exemplified in Example 
1 below. 



20 



SCHEME A: 



N ^OH 1 ) DMAD 
h' Anh * 7)hea«ng; Wy 



2-1 




solvent u /heating; 

solvent 



2-3 O 



Part 1 of Scheme B depicts a general synthesis of compounds bearing a 
nucleophilic group (e.g., an amine) in the 2-substituent. After bromination of a 
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-CH2Br (or -CHfcCl) group using standard chemistry, the bromo (or chloro) derivative 
3-1 can be treated with a nucleophile ("Nu"; e.g., an amine, thiol, or alcoholate) and, 
without isolation of the nucleophile-substituted ester intermediate 3-2, then with the 
amine 1-1 to give the final product 3-3. Part 1 of Scheme B is exemplified in 
5 Example 2 below. Part 2 of Scheme B shows a variation of Part 1, wherein the site of 
nucleophilic substitution is -CHBr- (or -CHC1-). Scheme B, Part 2 is exemplified in 
Example 3 below. 

Scheme B 
10 Part 1 



OP 2 




CH 3 



Nu 



3-2 




t 4 1-1 



A) = carbocycle, heterocycle, 
^ or alkyl 



OH 



p 1 f p 2 = H or protective group 
X= CI or Br 
Nu = nucleophile 
R w = Hor aikyl 




3-3 
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Part 2 




(a) = cartoocycle, heterocycle, 
w oralkyl 

P 1 , p 2 = H or protective group 
X = CI or Br 
Nu = nucleophile 



3-5 



R 
HN 



-R 4 1-1 



/^\ N 



OH 

N^Y° H R 3 
Nu O 



3-6 

Scheme C shows a method for preparing compounds of the present 
invention that contain an alkylated aliphatic amine in the substituent at the 2 position. 

5 Nitrogen alkylation is achieved via a reductive amination. There are two equivalent 
synthetic strategies within the scope of Scheme C: reductive alkylation on the 
pyrimidine methyl ester followed by synthesis of the carboxamide or, alternatively, 
synthesis of the carboxamide followed by reductive amination. A deprotecuon step 
can be employed as neeeded. Example 4 below illustrates the application of Scheme 

10 C for preparing a compound with an acyclic aliphatic amine in the 2-position, wherein 
the CBZ-protected pyrimidine derivative was converted to the corresponding benzylic 
amide Example 5 below describes the preparation of a compound with a cyclic amne 
in the 2 position in which Scheme C was used in the final two steps. Example 6 
below illustrates the application of Scheme C to the preparation of a compound with a 

15 pyrrolidine in the 2-position. Example 7 describes the alkylation of a compound with 

a piperazine in the 2-position. 
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Scheme C 



OCH a 




R 3 




b) = a heterocycle in which a 
W basic amine with 1 or 2 H's 
H is part of or attached to the 
ring; or an alkyl substituted 
with a basic amine with 
1or2H*s 
p 1 , P 2 = H or protective group 
_ R p ,R q = H, alkyl. or aryl 




R 



R 4 



OCH 3 



O 

RP^R q 




Scheme D presents an alternative approach to the preparation of 
compounds bearing a cyclic aliphatic tertiary amine as 2-substituents of the 
pyrimidine core, wherein the alkylation of the secondary amine with an alkyl hahde 
followedby synthesis of thebenzylic amide with concomitant deprotection of the 
benzoate ester. Scheme D is exemplified in Example 8 below. 
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Scheme D 



OP 2 



1 ) alkyl halide 



H 5-1 



B] is as defined in 

Scheme C 
H 

p 1 , P 2 = H or protective group 



OCHs 




Scheme E shows the preparation of compounds of the present invention of 
5 formula 6-2 by reaction of aldehydes or ketones 6-1 with suitable amines under 
reductive alkylation conditions. Scheme E is exemplified in Example 9 below. 
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Scheme E 




6-1 6-2 



[CJ = absent, alky!, or aryl 

p 1 , p 2 = H or protective group 

R w = H, alkyl, or aryl 

R x = H f alkyl, or aryl 

R y a alkyl or aryl 

or R x and R y together with the N 

to which they are attached 

form an N-containing heterocycle 

Scheme F shows a procedure for preparing compounds of the present 
5 invention which are unsubstituted in the 2 position. The pyrimidine monocarboxylic 
acid 7-1 can be decarboxylated in acid solution to the 2-unsubstitued pyrimidine 7-2, 
which can be further elaborated to the amide 7-3. Scheme F is exemplified in 
Example 10 below. 
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Scheme F 




H + 



HN. r4 




Synthesis of compounds of general formula 8-3 can be achieved as 
5 depicted in Scheme G. The synthetic strategy is based on the reaction of a pyrimidine 
bearing an aminoaromatic system in the 2 position (8-1) with an isocyanate in the 
presence of a base and the resulting urea 8-2 can then be converted into the final 
amide 8-3. Scheme G is exemplifed in Example 11 below. 
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Scheme G 




The preparation of compounds that feature a carboxamide at the 2 
5 position of the pyrimidine core can be achieved as shown in Scheme H. Reaction of 
4-ethyl-2-methyl-5,6^hydroxyp>^ (9-1) with a suitable 

amine affords regioselectively the 4-caiboxamide (9-2), which can subsequently be 
converted into the 2,4-dicarboxamide derivative (9-3) by further reaction with an 
amine. Scheme H is exemplifed in Example 12 below. 
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Scheme H 



n *Y 0P ' 



o o 

9-1 




Compounds of the present invention with general formula 10-3 
containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2- 
position, can be prepared following Scheme I. Acylation or sulfonylation of the 
nitrogen in the 2-substituent of the pyrimidine core provides compound 10-2, which 
can be elaborated into the final amide 10-3. Scheme I is exemplified in Examples 13 
and 14 below. 



10 
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Scheme I 




t 

H 



N 



acylation or 
sulfonylation 



OCH s 



O 
10-1 



b) is as defined in Scheme C 



H 

X=CorS 
n = 1 ifXisC 
n = 2 if X is S 

R x = alkyl, aryl, or heteroaryl 




10-2 



HN. r4 




(0),f X ^R x 



10-3 



Compounds of the present invention bearing an alkoxy substituent on 
5 the 6 position of the pyrimidine core can be synthesized as shown in Scheme J. The 
synthetic pathway is based on the reaction of pyrimidine 11-1, suitably protected on 
the 5-hydroxyl group, with an alkylating agent (such as an halide or a sulphate). 
Intermediate 11-2 can be further elaborated into the amide 11-3 following the usual 
chemistry. Scheme J is exemplified in Example 15 below. 

10 
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Scheme J 




R z = (un)substituted alkyl 
P i = benzyl or pivalate 
Y= halogen 




13-3 




HN„ r4 



10 



Compounds of the present invention with general formula 14-1 
containing a tertiary amine at the 2-position of the pyrimimidine core can be prepared 
according to general procedure describe in scheme K. The N,N dimethyl amine 
present at the two position of C-4 can be replace with another amine by mixing and 
heating the substrate and regent in appropriate solvent to afford the desired product 
14-1. Scheme K is exemplified in Example 16 reported below. 



Scheme K 
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In the processes for preparing compounds of the present invention set 
forth in the foregoing schemes and exemplified in the examples below, functional 
groups in various moieties and substituents may be sensitive or reactive under the 
reaction conditions employed and/or in the presence of the reagents employed. Such 

5 sensitivity/reactivity can interfere with the progress of the desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation. Accordingly, 
it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. Protection can be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic Chemistry, 

10 ed. JJF.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wuts, 

Protective Gr ou ps in Organic Synthesis , John Wiley & Sons, 1991. The protecting 
groups can be removed at a convenient subsequent stage using methods known in the 
art. For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 

15 substituents at the 2-position of the pyrimidine ring) with, for example, a Boc or Cbz 
group; or to protect hydroxy (e.g., the 5,6-dihydroxy groups on the pyrimidine ring) 
with, for example, a benzoyl, benzyl, or pivaloyl group. The Boc group can be 
removed by acid treatment (e.g., TFA) either before or after formation of the final 
amide at C-4 of the pyrimidine nucleus. The Cbz and benzyl groups are typically 

20 removed by catalytic hydrogenation or under strong acid conditions, either prior to or 
following formation of the final amide. The benzoyl or pivaloyl group can be 
removed concurrently with the formation of the final amide. Examples 4 and 6 below 
illustrate the use of a Cbz protective group and of Boc and benzoyl protective groups 
in the preparation of compounds of the invention. 

25 

The following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
the invention. 

30 EXAMPLE 1 

//<4-fluorobenzyl)-5,6-dihyclroxy-2-thien-2-ylpyrimimne^arboxamide 
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Steel: Methyl 5,6-dihydroxy-2-thi e n-2-ylpyrimidine-4^arboxylate (A-2). 

OH 



CH 3 



5 Ar-hydroxythiophene-2-carboximidamide (A-l) (amidoxine synthesis 

is exemplified below - see compounds C-8 and C-14)was suspended in chloroform 
and refluxed overnight in the presence of 1.0 eq. of dimethylacetylenedicarboxylate. 
After cooling to room temperature, volanles were evaporated and the residue was 
refluxed in xylene for 3 hr. The mixture was cooled to room temperature to allow the 

10 formation of a precipitate. The tide product (A-2) was collected by filtration and 
washed with diethyl ether several times. 

>H NMR (DMSO-d*, 300 MHz) 8 13.0 (bs, 1 H), 8.08 (d, J =3.2 Hz, 1 H), 7.85 (d, J 
=4.4 Hz, 1 H), 7.25 (dd, / =4.9 Hz, / =3.9 Hz, 1 H), 3.93 (s, 3 H). 

15 Step* 

carboxamide (A-3). 

Methyl 5,6-dihydroxy-2-mien-2-ylpyrimidine-l-carboxylate (A-2) was 
dissolved in DMF and 2.0 eq. of 4-fluorobenzylamine were added to the stirred 
solution. Reaction mixture was left overnight at 90 °C. After cooling to room 
20 temperature i^m^M^u^v^^^^^'^^^ 
was collected by filtration, washed with ethyl ether and dried under vacuum to afford 

loHz,lH),7.81(d,/ = 4.8H z ,lH),7.39(dd,7=5.7Hz,/ = 8.4Hz,2H),7.19- 
25 7.2 (m, 3 H), 4.5 1 (d, J = 6.3 Hz, 2 H). 



-95- 



WO 03/035076 



PCT/GB02/04742 



MS/n/z346(M+H) + . 



EXAMPLE 2 

2-{4-[(Diethylamino)methyl]phenyl }-N-(2,3-dimethoxybenzyl)-5,6- 
5 cdhydroxypyrimidine-4-carboxamide 

OH 




OCH a 



10 



15 



20 



Step 1 : Methyl 5,6-bis(benzoyloxy)-2-(4-methylphenyl)pyrimidine-4- 

carboxylate (B-2). 

OCOPh 

.OCOPh 




OCH 



'3 



H,C 



A mixture of dihydroxypyrimidine methylcarboxylate (B-l) (prepared 
from 4-methylbenzonitrile by procedures similar to those set forth in Scheme A), 4 eq. 
of benzoylchloride and 8 eq. of dry pyridine was stirred in dry dichloromethane at 
room temperature over night The reaction mixture was diluted with EtOAc and the 
organic layer was washed twice with IN HC1, once with brine. The organic layer was 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The solid 
residue was triturated with diethyl ether to give product (B-2). 
'H-NMR (CDC1 3 , 400 MHz) 8 8.38 (d, J = 8.2 Hz, 2 H), 8. 14 (d, J = 7.44 Hz, 2 H), 
8.10 (d, / = 7.44 Hz, 2 H), 7.62 (m, 2 H), 7.45 (m, 4 H), 7.3 (d, J = 8.06 Hz, 2 H), 
3.93(s,3H),2.44(s,3H). 

Step 2 : Methyl 5,6-bis(benzoyloxy>2-[4-(bromomethyl)phenyl]pyrimidine-4- 

carboxylate (B-3). 
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10 



25 



OCOPh 

OCOPh 




A suspension of methyl ester (B-2), an equimolar amount of JV- 
bromosuccinimide and 5 % of dibenzoylhydroperoxide in carbon tetrachloride was 
heated at 95°C. The reaction mixture was refluxed for 2 hrs, then allowed to cool at 
room temperature. Succinimide was filtered off and volatiles were removed in vacuo 
to give the desired product (B-3) as a white solid after treatment with petroleum ether. 
>H-NMR (CDC1 3 , 400 MHz) 5 8.47 (d, 7=8.25 Hz, 2 H), 8.14 (d, /=7.56 Hz, 2 H), 
8.10 (d, 7=7.50 Hz, 2 H), 7.63 (m, 2 H), 7.53 (d, 7=8.23 Hz, 2 H), 7.46 (m, 4 H), 4.56 
(s,2H),3.94(s,3H). 

step3 : 2-{4-[(Diemylamino)memyl]phenyl}-iV-(23Hiimethoxybenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide (B-4). 
A mixture of the benzylic bromide (B-3) and diethylamine (4 eq.) in 
THF was allowed to stir at room temperature overnight. The volatiles were then 
15 removed in vacuo, the residue was taken up in DMF and after the addition of a shght 
excess of 2,3-dimethoxybenzylamine the reaction mixture was stirred at 90°C over 
night IN HC1 was then added to the reaction mixture and the crude product was 
purified by preparative HPLC (C18, CH 3 CN/H z O, 0.1% trifluoroacetic acid) to obtain 
tide compound (B-4) as the trifluoroacetate salt. 
20 'H-NMR (DMSO-d,, 400 MHz) 5 13.01 (bs, 1 H), 12.57 (s, 1 H), 9.53 (bs, 1 H), 9.36 
(bs 1 H), 8.34 (d, 7=8.32 Hz, 2 H). 7.63 (d, 7=8.27 Hz, 2 H), 7.08-6.96 (m, 2 H), 
6.80 (m, 1 H), 4.52 (d, 7=6.36 Hz, 2 H), 4.37 (d, 7=4.35 Hz, 2 H), 3.82 (s,3 H), 3.80 
(s,3 H), 3.08 (m, 4 H), 1.22 (t, 7=7.20 Hz, 6 H). 
MSm/z467(M+H) + - 



EXAMPLE 3 

2-KDimemylaimno)^^ 
carboxamide 
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OH 




H3C CH3 



Step l : Methyl-5,6-bis(benzoyloxy)-2-benzylpyrimidine-4-caiboxylate (B-6). 



OCOPh 

OCOPh 




5 To a stirred solution of methyl-2-ben2yl-5,6^yd^xypyrimidine-4- 

carboxylate (B-5) (1.0 eq.) (prepared from phenylacetonitrile by procedures similar to 
those set forth in Scheme A) in anhydrous pyridine, benzoyl chloride (5.0 eq.) was 
added dropwise with external cooling and the reaction was stirred overnight at room 
temperature. The mixture was poured into IN HC1 and extracted with EtOAc. The 

10 organic phase was washed with a saturated solution of NaHCOs and with brine, dried 
(Na 2 S0 4 ), filtered and concentrated under vacuum. The residue was purified by flash 
column chromatography (Si0 2 , 80/20 v/v petroleum ether/ ethyl acetate as eluent) to 
give the title compound (B-6) as a colorless oil. 

*H NMR (CDCI3) 8 8.07 (t, /=9.0 Hz, 4 H), 7.62-7.57 (m, 2 H), 7.48-7.40 (m, 6 H), 
15 7.31(t,/=8.9Hz,2H),7.28(d,7=8.9Hz,lH),4.41(s,2H),3.91(s,3H). 

Ste p 2 : Memyl-5,6-bis(beiizoyloxy)-2-[bromo(phenyl)memyl]pyrimidine-4- 
carboxylate (B-7). 

OCOPh 
^.OCOPh 
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A solution of methyl-5,6-bis(benzoyloxy)-2-benzylpyrimidine-4- 
carboxylate (B-6) (1.0 eq.) in carbon tetrachloride was heated up to 90 °C under 
nitrogen; N-bromosuccinimide (1.0 eq.) and benzoyl peroxide (0.1 eq.) were added as 
dry powder and mixture was refluxed for 3 h. After cooling, succinimide was 
removed by filtration and the filtrate was concentrated and purified by flash column 
chromatography (Si0 2 , 85/15 v/v petroleum ether/ ethyl acetate as eluent) to give the 
title product (B-7). 

»H NMR (CDCI3) 8 8.11 (d, 7=8.6 Hz, 2 H), 8.05 (d, 7=8.6 Hz, 2 H), 7.79 (d, 7=8.9 
Hz,'2 H), 7.56-7.49 (m, 2 H), 7.50-7.30 (m, 7 H), 6.30 (s, 1 H), 3.90 (s, 3 H). 



step 3 : 2-[(Dimemylaiimio)(phenyl)methyl]-iV-(4-fluorobenzyl)-5,6- 

dmydroxypyrirmdme-4-carboxarnide (B-8). 
Memyl-5,6-bis(beiizoyloxy)-2-rbromo(phenyl)memyl]pyrirmdine-4- 

carboxylate (B-7) was added to 2.0M solution of dimethylamine in THF. After stirring 
15 the mixture for 10 min at room temperature, volatiles were evaporated by bubbling N 2 
through the solution and 4 eq. of 4-fluorobenzylamine in DMF were added Reaction 
mixture was stirred at 90 °C for 1 h. After cooling to room temperature, title 
compound (B-8) was obtained by RP-HPLC (C18, acetonitrile /water containing 0.1 
% of trifluoroacetic acid as eluant) as its triffuoroacetate salt 
20 J H NMR (DMSO-d5, 600 MHz) 5 13.42 (bs, 1 H), 12.34 (s, 1 H), 10.06 (bs, 1 H), 
9 64 (t 7=5.9 Hz, 1 H), 7.52 (s, 5 H), 7.43 (dd, 7=8.4 Hz, 7=5.6 Hz, 2 H), 7.23 (t, 
7=8.8 Hz, 2 H), 5.28 (s, 1 H), 4.67 (dd, 7=15.4 Hz, 7=6.6 Hz, 1 H), 4.59 (dd, 7=15.5 
Hz, 7=6.0 Hz, 1 H), 3.02 (s, 3 H), 2.06 (s, 3 H). 

,3 C NMR (DMSO-ds, 600 MHz) 6 168.25, 161.32 (d, 7=242.9 Hz), 148.41, 144.29, 
25 134.30, 130.89, 130.61, 129.40, 129.24, 129.00 (d, 7=8.2 Hz), 125.95, 115.56 (d, 
7=21.4 Hz), 68.90, 43.30, 41.20, 40.80. 
MSm/z397(M+H) + . 

EXAMPLE 4 
30 2-[l-(Dimemylaimno)-l-memyleW 
carboxamide 
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Step 1 : 




Me Me 

Benzyl l«(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 
dihydroxypyrimidin-2^yl)-l-methylethyl carbamate (C-2) 



Cbz" 




Me Me 



10 



15 



A methanol solution of methyl 2-(l-{[(benzyloxy)carbonyl]amino}-l- 
methylethyl)-5,6-dihydroxypyrimidine^arboxylate (C-l) (prepared from N- 
[(benzyloxy)carbonyl]-2-methylalanine by procedures similar to those set forth in 
Scheme A) was treated with 2 eq. of 4-fluorobenzylamine and refluxed overnight 
After evaporation of the solvent, the residue was poured into EtOAc and extracted 
with IN HC1 and brine. The organic phase was dried over Na 2 S0 4 , filtered and 
concentrated under vacuum. The solid residue was triturated with diethyl ether to give 
the product (C-2). 

! H NMR (DMSO-d*, 400 MHz) 8 12.4 (bs, 1 H), 12.3 (bs, 1 H), 9.2 (bs, 1 H) 7.5-7.25 
(m, 7 H), 7.16 (t, 7=8.8 Hz, 2 H), 4.97 (s, 2 H), 4.48 (d, 7=6.4 Hz, 2 H), 1.51 (s, 6 H). 

Step 2 : 2-(l-Amino-l-methyIethyl)-iV-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide(C-3). 




Me Me 
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To a solution of benzyl l-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 
dihydroxypyriniidin-2-yl)-l-methylethylcarbainate (C-2) in methanol 10% Pd/C (10% 
by weight) was added. The flask was evacuated, then filled with hydrogen and stirred 
under an hydrogen atmosphere at room temperature for 1 h. The catalyst was filtered 
5 off, washed with methanol, the filtrate was evaporated to dryness and the residue was 
triturated with Et 2 0 to obtain (C-3) as a pale yellow solid. 
*H NMR (DMSO-ds, 400 MHz) 5 7.36 (t, 7=8.2 Hz, 2 H), 7.16 (t, 7=8.8 Hz, 2 H), 
4.46 (d, 7=6.2 Hz, 2 H), 1.43 (s, 6 H). 

10 Step 3 : 2-[l-(Dimemylamino)-l-memylemylW4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide (C-4). 

To a stirred solution of (C-3) in methanol about 11 eq. of acetic acid 
were added and subsequently NaBH 3 CN (8 eq.) and formaldehyde (37% solution, 2.5 
eq.). The mixture was stirred at room temperature for 5 days, concentrated by rotary 
15 evaporation and subjected to RP-HPLC (C18, water/acetonitrile with 0.1% of 

trifluoroacetic acid as eluant). Collection and liophilization of appropriate fractions 
afforded the product (C-4) as its trifluoroacetate salt. The white powder was 
dissolved in IN HC1 and lyophilized again to be converted into the corresponding 
hydrochloride salt. 

20 1 H NMR (DMSO-ds, 300 MHz) 8 12.4 (s, 1 H) 10.2 (bs, 2 H), 7.41 (dd, J =8.3 Hz, 7 
=6.9 Hz, 2 H), 7.16 (t, 7=8.3 Hz, 2 H), 4.50 (d, 7 =5.9 Hz, 2 H), 2.73 (s, 6 H), 1.60 (s, 
6H). 

MSm/z349(M+H) + . 

25 EXAMPLE 5 

N-(4-fluorobetizyl)-5,6-&hy^ 
carboxamide 

OH 





N 

N' 




^CH 3 ° 
Ste p 1 : 4.(,ert-butoxycarbonyl)morpholine-3-carboxylic acid (C-5). 
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o 




OC(CH 3 ) 3 . 

To a vigorously stirred solution of 3-morpholinecarboxylic acid and 
triethylamine (1.11 eq.) in MeOH at 50 °C was added di-/-butyl dicarbonate (2 eq.). 
Stirring was continued at 50 °C for 5 min and at room temperature overnight. The 
5 reaction mixture was then concentrated to obtain an oily residue and suspended 
between EtOAc and saturated NaHC0 3 . The organic layer was extracted with 
saturated NaHCCH and H2O. The combined aqueous layers were brought to pH = 2.0 
with 3 M HC1 and immediately extracted with EtOAc. The combined organic layers 
' were washed with dilute HC1, dried, filtered and evaporated to give C-5 as a pale 
10 yellow oil, a 1:1 mixture of rotamers by NMR. 

8 l R NMR (400 MHz, DMSO-d6) 12.93 (bs, 1 H), 4.32 (s, 0.5 H), 4.29 (s, 0.5 H), 
4.2-4.1 (m, 1 H), 3.83-3.74 (m,l H), 3.58-3.52 (m, 2 H), 3.36-3.31 (m, 1 H), 3.16 (t, 
J=11.4Hz, 0.5 H), 3.00 (t, J=11.4 Hz, 0.5 H), 1.40 (s, 4.5 H), 1.36 (s, 4.5 H). 
MS/n/z232(M+H) + . 
15 - 

Step 2 : te/t-Butyl 3-(aminocarbonyl)morpholine-4-carboxylate-(C-6). 



O 




OC(CH 3 ) 3 

To a stirred solution of compound C-5 (1 eq.), pyridine (0.6 eq.) and 
di-f-butyl dicarbonate (1.3 eq.) in dioxane, NH4HCO3 (1.26 eq.) was added and the 
20 mixture was stirred at room temperature for 20 hours. Mixture was concentrated, 
taken up in EtOAc and washed with water and brine. Organics were dried over 
Na2S0 4 and evaporated giving C-6 as an oil which crystallized at room temperature. 
*H-NMR (DMSO-d*, 300 MHz) 8 7.35 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76 
(bs, 1 H), 3.57-3.51 (m, 2 H), 3.28 (m, i H), 3.18 (m, 1 H), 1.36 (s, 9 H). 
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MS/h/z231(M+H) + . 

S tep 3 ; terf-Butyl 3-cyanomorpholine-4-carboxylate-(C-7). 




OC(CH 3 ) 3 

5 A solution of C-6 (1 eq.) and triethylamine (2.1 eq.) in CH 2 a 2 was 

cooled to 0°C and trifluoroacetic anhydride (1.1 eq.) added dropwise under nitrogen. 
Stirring was continued 3.5 hours more at room temperature and volatiles removed in 
vacuo. Residues taken in EtOAc were washed with water, brine and dried over 
Na 2 S0 4 . Evaporation gave the title compound as a brown solid. 

10 'H NMR (DMSO-ds, 400 MHz) 8 5.04 (d, J = 2.7 Hz, 1 H), 3.96 (d, J=12.2 Hz, 1 H), 
3.86 (dd, /= 11.5, 2.6 Hz, 1 H), 3.69 (d, 7=12.4 Hz, 1 H), 3.56 (dd, J= 12.2, 3.2 Hz, 1 
H), 3.40 (td, 7= 11.9, 2.89 Hz, 1 H), 2.97 (m, 1 H), 1.43 (s, 9 H). 
MSm/z213(M+H) + . 

15 Step 4 : tert-Butyl 3-[(Z>aimno(hydroxyimino)methyl]morpholine-4- 

carboxylate- (C-8). 

/OH 

N 

I 




NH 2 
OC(CH 3 ) 3 

A solution of C-7 (1 eq.), hydroxylamine hydrochloride (1.4 eq.) and 
triethylamine (1.7 eq.) in EtOH was refluxed under nitrogen for 5 hours. Mixture was 
20 concentrated and residues taken up in EtOAc and washed with water and brine. 
Combined organics were dried over Na 2 S0 4 and evaporated giving C-8 as yellow 
solid. 



-103- 



WO 03/035076 



PCT/GB02/04742 



'H NMR (DMSO-d*, 400 MHz) 5 9.16 (bs, 1 H), 5.32 (bs, 2 H), 4.30 (bs, 1 H), 4.08 
(d, 7=11.6 Hz, 1 H), 3.75 (d, /= 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H), 1.38 (s, 9 H) 
MS: m/z 246 (M+H) + . 

5 Step 5 : pimethyl-2-({2-amino-2-[4-(tert-butoxycarbonyl)morpholin-3- 
yl]ethenyl } oxy)but-2-enedioate- (C-9). 




OC(CH 3 ) 3 



A solution of C-8 (1 eq.) and dimethylacetylenedicarboxylate (1.2 eq.) 
in CHCU was refluxed for 1 hour under nitrogen and solution concentrated. Residue 

10 was purified by flash chromatography on silica gel, eluents petroleum ether/EtO Ac 
7:3 -> 1:1, to give the desired product as a mixture of two isomers E/Z (76:14). 
'H NMR (DMSO-dg, 400 MHz, 300K) 5 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s, 
1 H), 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58 (2 s, 3 H), 3.53 (td, 7 = 13.6, 3.7 Hz, 1 H), 3.44 (t, J= 10.4 Hz, 1 H), 3.31 (m, 2 

15 H),(s,9H). 

MS//j/z388(M+H) + . 

Step 6 : fgrt-Butyl-3-[4,5-dihy<froxy-6-(memoxycarbonyl)pyrimidin-2- 
yl]morpholine-4-carboxylate-(C-10). 



OH 




OC(CH 3 ) 3 
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The adducts C-9 were refluxed in xylenes for 24 hours. Then the 
reaction was cooled and concentrated in vacuo. Ethyl ether was added until 
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the 
pyrimidine C-10 as an orange solid. 
5 'H NMR (DMSO-ds, 400 MHz, 340 E) 5 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84 
(bs,lH), 3.82 (s, 3H), 3.70 (dd, J = 12.3, 4 Hz, 1H), 3.61 (dd, J= 12.2, 3.8 Hz, 1H), 
3.56 (t, ' J= 13 Hz, 1H), 3.43 (td, J= 11.5, 3.4 Hz, 1H), 1.35 (s, 9H). 
MS ttz/z356(M + H) + . 

10 Step 7 : Methyl 5,6-dihydroxy-2-morphoUn-3-ylpyrimidine-4-carboxylate(C- 

11). 

OH 
N<V H 

°"V^ N 'T 0CH3 

L^NH O 

The methyl ester A was treated with a mixture of 
TFA:dichloromethane:H 2 0 (65:35:10) at room temperature for 15 minutes. The 
15 reaction mixture was concentrated and the residue was taken up in Et 2 0 and 
evaporated several times in order to remove excess trifluoroacetic acid. A solid 
residue was obtained after filtration. 

! H NMR (DMSO-dg, 400 MHz, 300K) 5 13.24 (bs, 1 H), 10.54 (bs, 1H), 9.54 (bs, 
2H), 4.34 (d, J= 6.9 Hz, 1 H), 4.24 (dd, J = 12.2, 3.2 Hz, 1H), 3.93 (d, J = 11.2 Hz, 
20 1H)! 3.84 (s, 3H), 3.75 (t, J= 10.3 Hz, 1H), 3.58 (t, J= 10.5 Hz, 1H), 3.32 (d, J=12.8 
Hz, 1H), 3.20 (td, J = 11, 3.7 Hz, 1H). 
MS: m/z256(M+H) + . 

Ste p 8 : N-(4-fluorobenzyl)-5 .o-dihydroxy^-morpholin-S-ylpyrimidine^- 

25 carboxamide (C-12). 
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OH 




The methyl ester C-ll in dry MeOH was treated with 4-fluorobenzyl 
amine (2.0 eq.) at 90 °C for 1 hour. The reaction mixture was concentrated and the 
residue triturated with EtzO. A solid residue was obtained. Title compound was 
5 isolated by RP-HPLC as its trifluoroacetate salt (C 1 8 column, eluants 
water/acetonitrile containing 0.1 % TFA). 

'H NMR (DMSO-de + TFA, 400 MHz, 300 K) 8 9.63 (bs, 1 H), 9.4 (t, 7=6.07 Hz, 1 
H), 9.2 (bs, 1 H), 7.39 (dd, 7=8.31, 7=5.76 Hz, 2 H), 7.18 (t, 7= 8.84 Hz, 2 H), 4.59 
(dd, 7=15.53, 7=6.80 Hz, 1 H), 4.53 (dd, 7=15.36, 7=6.24 Hz, 1 H), 4.37 (bs, 1 H), 
10 4.24 (dd, 7=12.41, 7=3.24 Hz, 1 H), 3.99 (d, 7=12.04 Hz, 1 H), 3.74-3.62 (m, 2 H), 
3.41 (d, 7= 13.09 Hz, 1 H), 3.40 (bs, 1 H). 
MS/n/z349(M + H) + . 

Step 9 : N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methyhnoipholin-3-yl)- 

15 pyrimidine-4-carboxamide (C-13). 

To a solution of C-12 (1 eq.) in MeOH were added 37% HCOH (6 
eq.), NaBHaCN (5.2 eq.) and AcONa (5.8 eq.). Mixture was stirred at room 
temperature under nitrogen for 12 hours, then concentrated and title compound C-13 
was obtained by RP-HPLC purification on a C 18 column (eluants watei/acetonitrile 

20 containing 0.1 % TFA) as its trifluoacetate salt. 

'H NMR (DMSO-ds+TFA, 400 MHz, 330 K) 5 9.2 (bt, 1 H), 7.40 (dd, 7=8.38, 
7=5.75 Hz, 2 H), 7. 16 (t, 7=8.84 Hz, 2 H), 4.57 (d, 7=6.34 Hz, 2 H), 4.27 (dd, 
7=10.03, 7=3.55 Hz, 1 H), 4.22 (dd, 7=12.82, 7=3.22 Hz, 1 H), 4.10 (d, 7= 13.73 Hz, 
1 H), 3.77 (t, 7=11.84 Hz, 1 H), 3.65-3.60 (m, 2 H), 3.41 (td, 7=12.54, 7=3.67 Hz, 1 

25 H),2.87 (s,3H): 
MS/n/z363(M+H) + . 

EXAMPLE 6 

A^(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methylpyrrolidin-2-yl)pyrimidine-4- 
30 carboxamide 
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N CH 3 



Step 1 : 



Tert-butyl-2-[ainino(hydroxyimino)methyl]pyCTolidine-l-carboxylate 
(C-14). 




5 A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOH was 

added at 0 °C to a solution of KOH ( 1.0 eq.) in MeOH. The resulting reaction 
mixture was filtered and added to a solution of tert-butyl-2-cyanopyrrolidine-l- 
carboxylate (1.0 eq.) in methanol and stirred at 40 °C for 2 h. The solvent was 
removed in vacuo and the residue treated with water, the solid was filtered and 

10 washed with a mixture of Et 2 0: Petroleum Ether 1:1 to afford the title compound C- 



'H-NMR (DMSO-£, 400 MHz) 5 8.92 (s, 1 H), 5.35 (s,l H), 5.15 (s, 1 H), 4.25 (bs, 
0 J H), 4.10 (s, 0.5 H), 3.40-3.30 (m, 1 H), 2.10-1-70 (m, 4 H), 1.40 (s, 4.5 H),l-35 
(s, 4.5 H), one signal is obscured by water. 

Step 2 ; Methyl 5-(benzoyloxy)-2-[l-(f€rr-butoxycarbonyl)pyrrolidin-2-yl]-6- 



14 as a white solid. 





N Boc 
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A solution of C-14 (1.0 eq.) and dimethyl acetylenedicarboxylate (1.05 
eq.) in CHC1 3 was refluxed for 3 h. The reaction mixture was concentrated and the 
crude product was used directly in the next step without further purification. 
The crude product was dissolved in xylene and refluxed for 24 h. The solvent was 
5 removed in vacuo and the crude was dissolved in pyridine. Benzoic anhydride was 
added (1.5 eq.). The reaction mixture was stirred at room temperature until the 
starting material was consumed as determined by MS analysis. The reaction mixture 
concentrated, the resulting oil was diluted with ethyl acetate and washed with IN HC1 
solution, saturated NaHC0 3 solution, brine. The crude oil obtained after organic 
10 solvent evaporation was purified by flash chromatography to obtain C-15 as a yellow 
solid. 

l H-NMR (CDCI3, 400 MHz) 5 12.08 (bs, 1 H), 8.18 (d, 7 = 7.6 Hz, 2 H), 7.64 (t, 7= 
7.6 Hz, 1 H); 7.50 (t, 7= 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m, 
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H). 
15 MS/n/z444(M+H) + . 

Step 3 : Methyl 5-(benzoyloxy)-6-hydroxy-2-pyn:oUdin-2-ylpyrimidine-4- 

carboxylate (C-16). 

OH 




20 Methyl 5-(benzoyloxy>2-[l-(r£rr-butoxycajtonyl)pyn:oUdin-2-yl]-6- 

hydroxypyrimidine-4-carboxylate C-15 was treated with TFA:CH 2 C1 2 (3:7) at 0 °C. 
The solution was warmed to room temperature and the progress of the reaction was 
monitored by MS analysis. After Ih the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evaporator. The product C-16 was 

25 precipitated with Et 2 0 and collected by filtration. 

, HNMR(CDCl 3 ,400MHz)58.14(d,/==7.5Hz,2 H),7.67 (t, 7=7.6 Hz, 1 H), 7.50 
(dd, 7=7.6, 7.6 Hz, 2 H), 4.99 (dd, 7=14.9, 7=7.3 Hz, 1 H), 3.78 (s, 3 H), 3.60-3.40 (m, 
2 H), 2.60-2.45 (m, 1 H), 2.40-2.30 (m, 1 H), 2.20-2.10 (m, 2 H). 
MSm/z344(M+H) + . 
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Ste p 4: ;v.(4-fluorobenzyl)-5,6-dihydroxy-2-pyiToUdin-2-ylpyriniidine-4- 
carboxamide (C-17). 




5 A solution of methyl 5-(benzoyloxy)-6-hydroxy-2-pyiTOlidin-2- 

ylpyrimidine-4-carboxylate (C-16) (1.0 eq.) in MeOH was treated with 4- 
fluorobenzylamine (3.0 eq.). The solution was stirred at reflux until the starting 
material was consumed as determined by MS analysis. The reaction was concentrated 
and the product (C-17) was precipitated with MeOH and collected by filtration. 

10 *H NMR (DMSO-4,, 400 MHz) 8 9.55 (bs, 1 H), 7.35 (dd, 7 = 13.7, 7 =7.8 Hz, 2 H), 
7 16 (dd 7=17.5, 7=8.8 Hz, 2 H), 4.60-4.40 (m, 2 H), 4.06 (dd, 7=14.0, 7=6.9 Hz, 1 
H), 3.15-3.10 (m, 1 H), 3.00-2.90 (m, 1 H), 2.20-2.10 (m, 1 H), 1.90-1.70 (m, 3 H). 
MSm/z333(M+H) + . 

15 Step 5 : N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methylpyrrolidin-2- 
yl)pyrimidine-4-carboxamide (C-18). 

To a stirred solution of iV-(4-fluorobenzyl>5 > 6-dihydroxy-2-pyrrolidin- 
2-ylpyrimidine-4-carboxamide (C-17).(1.0 eq.) in MeOH , EtjN (1.0 eq.) was added 
followed by the addition of AcONa (1.6 eq.), AcOH glacial (1.6 eq.), 37% HCOH 

20 (2.0 eq.) and NaBH(AcO) 3 (1.4 eq.). The mixture was stirred at room temperature 
until the reactants were consumed as determined by MS analysis. The reaction 
mixture was quenched by adding aqueous NaHC0 3 , and the product extracted with 
EtOAc. The organic layer was dried over anhydrous Na 2 S0 4 , filtered and concentrated 
under reduced pressure using a rotatory evaporator. A portion of the mixture was 

25 purified by RP-HPLC (C18, water/acetonitrile with 0.1% of trifluoroacetic acid as 
eluant) to give the title compound C-18 as its trifluoroacetate salt. 
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'H MMR 5 (DMSO-^e, 400 MHz) 5 13.20 (bs, 1 H), 12.50 (bs, 1 H), 10.0-9.70, (m, 1 
H), 9.63 (bs, 1 H), 7.35 (dd, 7=13.8 Hz, 7=8.2 Hz, 2 H), 7.18 (dd, 7 = 17.5 Hz, 7=8.8 
Hz, 2 H), 4.54 (m, 2 H), 4.40 (dd, 7= 15.7 Hz, 7 = 7.7 Hz, 1 H), 3.82-3.70 (m, 1 H), 
3.40-3.20 (m, 1 H), 2.94 (s, 3 H), 2.60-2.50 (m, 1 H), 2.20-1.80 (m, 3 H). 
MS m/z 347 (M+H) + . 

EXAMPLE 7 
2-(l,4-dimemylpiperazin-2-yl)-2V-^ 
carboxamide 




Step 1 : 



BocN 



HaC, 



Preparation of Compound C-20 
OH 

nV 82 

I TFA/CH 2 CI 2 
C0 2 Me 

L^NCbz 

C-19 





OBz 



L^NCbz 



N X0 2 Me 



C-20 



Compound C-19 (which was prepared from l-[(benzyloxy)carbonyl]- 
4-(tert-butoxycarbonyl)piperazine-2-carboxylic acid (Bigge et al, Tetrahedron Lett. 
15 1989, 30: 5193) using procedures similar to those set forth in Scheme A) was 

deprotected with TFA/dichloromethane 1:1. After 1.5 h the solution was evaporated 
to obtain the crude product C-20. 



Step 2 : 



Preparation of Compound C-21 
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OH 

„OBZ 



nV 

H 3 C. N /-^A N ^ c02Me 



C-21 



To the crude C-20 dissolved in MeOH, NaCNBH 3 (1.4 eq.). AcONa 
(1.6 eq.) and HCHO 37% (2 eq.) were added. After 1 h the mixture was evaporated to 
obtain crude C-21. 

5 

Step 3 ; Preparation of Compound C-22 

OH 



k/ NH 



C-22 



Crude C-21 dissolved in MeOH and hydrogenated at atmospheric 
pressure on 10% Pd/C overnight. After filtration and evaporation of the filtrate crude 
10 C-22 was obtained. 

S te p 4 : Preparation of Compound C-23 

OH 



tV oh 

Me 

CH 3 c-23 



Crude C-22 was dissolved in MeOH and NaCNBH 3 (1.4 eq.), AcONa 
15 (1 .6 eq.) and HCHO 37% (2 eq.) were added. After 2.5 h the mixture was evaporated 
to obtain crude product C-23. 
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Step 5 : 2-(l,4-diinethylpipera2in-2-yl>iV-(4-fluorobenzyl)-5,6- 
d^ydroxypyrimidine-4-carboxamide C-24 
Crude C-23 was dissolved in NMP (6 ml/mmol) and 4- 

fluorobenzylamine (3 eq.) added. The mixture was stirred at 90°C overnight Part of 
5 the crude material was purified by preparative HPLC (C18, gradient of 

CH 3 CN/H 2 O+0.01% TFA) to obtain the title product (C-24) as its trifluoroacetate 

salt. 

'H NMR (DMSO ds+TFA, 300 K, 400 MHz) 5 12.5 (bs, 1 H), 9.30 (t, 7=6.4 Hz, 1 H), 
7.38 (dd, 7= 5.8, 8.8 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.58^.4 (m, 2 H), 3.66 (bs, 1 
10 H), 3.55-3.35 (m, 3 H), 3.20 (d, 7=13.3 Hz, 1 H), 3.03, (t, 7=11.7 Hz, 1 H), 2.79 (s, 3 
H), 2.85-2.70 (m, 1 H), 2.33 (bs, 3 H). 
MSm/z376(M+H) + . 

EXAMPLE 4 A 

15 2-[4-(dimethylamino)tet^ 

(methylsulfonyl)benzyl]-5,6-dihydroxy^^ 



OH 



20 




S0 2 Me 



Step 1 : terr-Butyl 4-(aminocarbonyl)tetrahy^^^ (C- 

25) 



BocHN €ONH 2 




To a stirred solution of the commercially available 4-[(tert- 
butoxycarbonyl)amino]tetrahydro-2/f-pyran-4-carboxylic acid in dioxane, pyridine 
(0.6 eq.), di-butyl dicarbonate (1.3 eq) and ammonium bicarbonate (1.26 eq) were 
added and the mixture was stirred at room temperature for 20 hours. Dioxane was 
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concentrated and the residue dissolved in ethyl acetate and washed with HC1 IN, 
saturated aqueous NaHC0 3 solution and brine, dried over Na 2 S0 4 , filtered and 
evaporated in vacuo to obtain the solid compound (C-25). 

'H NMR (CDCI3, 300 MHz, 300 K) 5 6.82 (bs,lH), 5.37 (bs, 1H), 4.80 (bs, 1H), 3.88 
(t, J = 4.4 Hz, 1H), 3.84 (t, J = 4.4 Hz, 1H), 3.72-3.64 (m, 2H), 2.30-2.21 (m, 2H), 
1.98-1.94 (m, 2H), 1.48 (s, 9H). 
MS:m/z245(M+H) + . 

Step2 : tert-Butyl 4-cyanotetrahydro-2H-pyran-4-yl-carbamate (C-26) 

BocHN CN 




A solution of terr-butyl 4-(amin()carbonyl)tetrahydro-2H-pyran-4-yl-carbam^^ (C-25) 
and triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic 
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1 

15 hour allowing the mixture to reach room temperature. Volatiles were removed in 

vacuo and residue was taken up in ethyl acetate, washed with HC1 IN, brine and dned 
over Na 2 S0 4 . Evaporation gave a crude which was purified by flash chromatography 
on silica gel (eluent: petroleum ether : ethyl acetate = 7:3) to give the title compound 
' (C-26), colorless oil, as a 8:2 mixture of two rotamers by >H NMR. 

20 J H NMR (CDCI3, 300 MHz, 300 K) 5 4.7 1 (bs, 1H), 3.96 (U = 3.5 Hz, 1H), 3.93 (t, J 
= 4.1 Hz, 1H ), 3.79-3.76 (m, 2H), 2.37-2.34 (m, 2H), 1-89-1.82 (m, 2H), 1.50 (s, 7H), 
1.47 (s, 2H). 

MS: m/z 227 (M+H) + . . . 

step3: rert . Bu tyl-4-[amino(hydroxyimino)memyl]tetrahydro-2H-pyr^ 

25 carbamate (C-27) 

N'° H 
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A solution of free hydroxylamine in ethanol was obtained by dissolving separately 
hydroxylamine hydrochloride (1.1 eq) and potassium hydroxide (1.1 eq) in ethanol. 
The two solutions were mixed together, the potassium chloride filtered off and the 
resulting ethanolic solution was used to treat a solution of tert-butyl-4- 
5 cyanotetrahydro-2H-pyran-4-yl-carbamate (C-26) in ethanol at 45 °C for 5 hours. 
Mixture was concentrated to obtain the title compound (C-27) as a crude solid that 
was used in the next step without further purification. 
MS: m/z 260 (M+H) + . 

10 Step 4 : Dimemyl-2-{[(aimno{4-[(tert-buto 

pyran-4-yl}methylidene)amino]oxy}but-2-enedioate(C-28) 



N 

\ 2 "C0 2 Me 



BocHN 1 i, 
V^NH^ 

' 0 

A solution of tert-butyl-4-[aimno(hydroxyimino)me^ 
15 carbamate (C-27) and dimethyiacetylendicarboxylate (1.2 eq.) in chloroform was 

refluxed for 1 hour under nitrogen and the solution was concentrated. Residue was 

purified by flash chromatography on silica gel (eluent: petroleum ether :ethyl acetate 

7:3) to give the desired product (C-28) as a mixture of isomers in ratio 7:3. 

'H-NMR (CDC1 3 , 300 MHz, 300 K) 8 5.91 (bs, 1H), 5.83 (s, 0.7H), 5.75 (s, 03H), 
20 5.67 (bs, 1H), 4.67 (s, 0.7H), 4.63 (s, 0.3H), 3.93 (s, 2.1H), 3.86 (s,0.9H), 3.84-3.63 

(m, 4H), 3.76 (s, 0.9H), 3.73 (s, 2.1H), 2.32-2.17 (m, 2H), 2.14-1.98 (m, 2H), 1.47 (s 

9H). 

MS: m/z 402 (M+H) + . 

Step 5 : Methyl 2-{4-[(fert-butoxycarbonyl)aniino]-tetrahydro-2H-pyran-4-yl} 

25 5,6-dihydroxypyrimidine-4-carboxylate (C-29) 

OH 

n^y oh 

B0cHN ><SAc0 2 Me 



CJ 
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A solution of dimeftyl-2-{[(aimno{^ 

pyran-4-yl}methyUdene)aiiiino]oxy}but-2-enedioate (C-28) in o-xylene was refluxed 
for 6 hours. Then the reaction was cooled down and concentrated. Ethyl ether was 
added until precipitation of a solid that was filtered, washed with other ethyl ether and 
dried to give the title compound (C-29)as a brown solid . 
MS:m/z370(M+H) + . 

The reaction mother liquor was concentrated and used for the next step. 

Step 6: Methyl 5-(tenzoyloxy)-2-{4-[(tert-butoxycarbonyl)amino]tetrahy^ 

2H-pym-4-yl}-6-hydroxypyriraidine-4-carboxylate (C-30) 

OH 

n *V obz 

BocHN >< A N A c02Me 

The concentrated mother liquor containing methyl 2-{4-[(tert- 
15 butoxycarbonyl)amino]-te^^ 

carboxylate (C-29), dissolved in dry pyridine was treated with benzoic anhydride (2 
eq.) overnight at room temperature. 

The mixture was evaporated, taken up in ethyl acetate and washed with HC1 IN and 
brine. Organics were dried over Na 2 S0 4 , filtered and evaporated the resulting crude 
20 oil was purified by flash chromatography on silica gel (eluent: ethyl acetate : 
petroleum ether = 7:3) to obtain methyl 5-(benzoyloxy>2-{4-[(tert- 
butoxycarbonyl)armno]te^^ 
(C-30) 

! H NMR (DMSO-o,, 300 MHz, 300 K) 8 13.20 (bs, 1H), 8.09 (d, J = 7.3 Hz, 2H), 
25 7.79 (t, J = 7.5 Hz, 1H), 7.63 (t, J = 8.01 Hz, 2H), 3.76 (s, 3H), 3.75-3.60 (m, 4H), 
2.22-2.15 (m, 2H), 2.00-1.87 (m, 2H), 1.34 (bs, 9H). 
MS:m/z474(M+H) + . 
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Step 7 : 



terf-Butyl-4-[4-({[4-fluoro-2-(methylsu^^ 

5,6-dihydroxypyrimidin-2-yl]tetrahy&^ (C- 
31) 




OH 



5 Methyl-5-(benzoyloxy>2-{4-[(tert-butoxycarbonyl)amm } - 

6-hydroxypyrimidine-4-carboxylate (C-30) in dry MeOH was treated with 4-fluoro-2- 
(methylsulfonyl)benzylamine (2.5 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and the residue was taken up in ethyl acetate, washed with HC1 IN, brine, dried 
over Na2SC>4. The filtrate was concentrated in vacuo and triturated with ethyl ether to 
10 obtain the crude title compound (C-31). 
MS:ro/z541(M+H) + . 

Step 8 : 2-(4-An^notetrahydro-2JY-pyran-^yl)-N--[4-fluoro-2- 

(methylsulfonyl)benzyl]-5,6^hydroxypyrimidine^-carboxaniide 
15 trifluoroacetate (C-32) 



A solution of ^rt-butyl^[4-({[4-fluoro-2-(methylsulfonyl)benzyl]amino}carbonyl)^ 
5,6-dihydroxypyrimidm-2-yfl (C-31) in 

dichloromethane was treated with an excess of trifluoroacetic acid for 3 hours at 
20 room temperature. The acid in excess was removed in vacuo to obtain the crude title 
compound (C-32)as a pale yellow solid, after trituration with ethyl ether. 
MS:m/z441 (M+H) + . 



OH 



TFA N 
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step 9 : 244-(dmethylaniino)tetrahydro-2H-pyran-4-yl]-iV-[4-fluoro-2- 

(methylsulfonyl)benzyl]-5^dihydroxypyrimidine-4-carboxamide(C- 

33) 

5 A solution of 2K4-aininotetrahydro-2H-pyian-4-yl)-N-[4-fluoro-2- 

( m emylsulfonyl)benzyl]-5,6-dihy^ trifluoroacetate (C- 

32) in MeOH was treated with triethylamine (1 eq.), sodium acetate (1.6 eq.), 
formaldehyde 37% w/w aq. soln. (3 eq.), and sodium cyanoborohydride (1.43 eq.). 
The mixture was left stirring at room temperature for lh. Trifluoroacetic acid (3 eq) 

10 and sodium cyanoborohydride (0.5 eq) were added, left stirring overnight. The 

reaction mixture was concentrated and the title compound (C-33)as trifluoro acetate 
salt was obtained by preparative HPLC purification (C 18 , eluting with water and 
acetonitrile containing 0.1 % trifluoroacetic acid in gradient). 

>H NMR (DMSO-dg+TFA, 300 MHz, 300 K) 5 10.90 (bs, 1H), 9.42 (bt, 1H), 7.76 (d, 
15 J = 8 5 Hz, 1H), 7.61 (d, J = 5.6 Hz, 2H), 4.90 (d, J = 6.3 Hz, 2H), 3.93 (d, J = 6.3 Hz, 
2H), 3.44 (s, 3H), 3.21-3.06 (m, 4H), 2.72 (s, 6H), 1.90-1.82 (m, 2H). 
MS:m/z469(M+H) + . 

EXAMPLE 6A 

^(4-fluorobenzyl)-5,6-dihycfroxy-2-(7-memyl-7-azabicyclo[2.2.1]hept-l- 
20 yl)pyrimidine-4-carboxamide. 



T T h 




N 
O 




25 Stepl: 7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1]heptane-l-carboxylic acid 

(C-35) 



^ -C0 2 H 
Cbz 
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7-benzyl 1-terf-butyl 7-azabicyclo[2.2.1]heptane-l,7-dicarboxylate (C- 
34)(synthesized following the procedure reported in J.O.C, 1996, 61, 6313-6325) was 
stirred in TFA/DCM/H 2 0 (95/5/5, 0.3 M) for 10 minutes. Evaporation of the solvent 
afforded the titled compound (C-35). 
5 ] H-NMR (DMSOcfc, 300K, 300MHz) 8 : 12.5 (bs, 1H), 7.45-7.30 (m, 5H), 5.06 (s, 
2H), 4.27 (t, J = 4.6 Hz, 1H), 2.00-1.92 (m, 2H), 1.76-1.65 (m, 4H), 1.55-1.43 (m, 
2H). MS (EI+) m/z 276 (M+H) + . 

Step 2: benzyl l-(aminocarbonyl)-7-azabicyclo[2.2.1]heptane-7-carboxylate 

10 (C-36) 

\ N ^CONH 2 
Cbz 

A stirred solution of 7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1]heptane-l- 
15 carboxylic acid (C-35) in dioxane was treated with pyridine (0.8 eq.) and Boc 2 0 (1.5 
eq.), then ammonium bicarbonate (1.46 eq.) was added and the mixture was stirred at 
room temperature for 15 hours. Dioxane was concentrated and the residue was taken 
up in ethyl acetate, washed with HC1 IN and brine and dried over Na 2 S0 4 to give, 
after filtration and concentration, the titled compound (C-36). 
20 'H-NMR (DMSOd* 300K, 300MHz) 5 7.42-7.28 (m, 5H), 7.18 (bs, 1H), 7.00 (bs, 

1H), 5.05 (s, 2H), 4.28 (t, J = 4.5 Hz, 1H), 2.00-1.90 (m, 2H), 1.77-1.60 (m, 4H), 

1.52-1.40 (m, 2H). MS (EI+) m/z 275 (M+H) + . 

Step 3: benzyl l-cyano-7-azabicyclo[2.2.1]heptane-7-carboxylate(C-37) 

25 Cbz 

Benzyl l-(amiTiocarboTiyl)-7-azabicyclo[2.2.1]heptane-7-carboxylate (C-36) in 
dichloromethane was treated at 0 °C with Et 3 N (2.1 eq.) and trifluoroacetic anhydride 
(1.1 eq.) was added dropwise. The reaction mixture was stirred at 0 °C for 30 minutes. 
Then, it was diluted with dichloromethane, washed with saturated NaHC03 solution. 
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H 2 0, brine and dried over Na 2 S0 4 . Filtration and evaporation afforded the titled 
compound (C-37). 

'H-NMR (DMSOds, 300K, 300MHz) 5 7.42-7.30 (m, 5H), 5.14 (s, 2H), 4.32 (t, J = 
5.0 Hz, 1H), 2.2-1.98 (m, 4H), 1.90-1.70 (m, 2H), 1.62-1.45 (m, 2H). MS (EI+) m/z 
257 (M+H) + . 

Step 4: dimethyl-2-{ [(amino{7-[(benzyloxy)carbonyl]-7- 

azabicyclo[2.2.1]hept-l-yl}methyHdene)amino]oxy}but-2-enedioate 

(C-38). 




N v °y.COOMe 
Cbz NH 2 \ 

COOMe 



Triethyl amine (1.5 eq.), hydroxylamine hydrochloride (1.3 eq.) were added to a 
solution of benzyl l-cyano-7-azabicyclo[2.2.13heptane-7-carboxylate (C-37) in 
absolute methanol. The mixture was stirred at room temperature overnight. The 
solvent was removed under reduced pressure, the residue was dissolved in chloroform 
15 and treated with dimethylacetylene dicarboxylate (2 eq.) for 14 hours at 60 °C. 

The reaction mixture was then concentrated and the resulting crude oil was purified 
by flash chromatography (petroleum ether/ EtOAc 1:1) to give the tided compound 
(C-38) as a mixture of isomers. 

'H-NMR (DMSOds, 300K, 300MHz 5: 7.41-7.25 (m, 5H), 6.57 (bs, 1.3 H), 6.17 
20 (bs,0.7 H), 5.66 (s,0.65 H), 5.61 (s, 0.35 H), 5.04 (s, 2H), 4.35-1.30 (m, 1H), 3.79 (s, 
1.95H), 3.75 (s, 1.05H), 3.63 (s,1.05H), 3.60 (s,1.95H), 2.15-1.92 (m, 2H), 1.80-1.45 
(m, 6H). MS (EI+) m/z 432 (M+H) + . 

Ste p 5: benzyl l-[5-(benzoyloxy)-4-hydroxy-6-(memoxycarbonyl)pyriinidin-2- 

yl]-7-azabicyclo[2.2. l]heptane-7-carboxylate (C-39) 



25 
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OH 

,OCOPh 



Cbz O 



Dimethyl-2-{ [(amino{7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1]hept-l-yl} 
methylidene) amino]oxy}but-2-enedioate (C-38) was dissolved ortho-xylene and 

5 refluxed for 14 hours. Solvent was evaporated after cooling at room temperature and 
the resulting crude oil was dissolved in pyridine, treated with benzoic anhydride (2 
eq.). The reaction mixture was stirred at room temperature for 3 hours. Reaction 
mixture was concentrated and the residue was taken up in ethyl acetate and washed 
with HC1 IN and saturated NaHC0 3 solution. The organic phase was dried over 

10 Na 2 S0 4 , filtered and after concentration and purification by flash chromatography the 
titled compound was obtained. 

'H-NMR (DM30d<j, 300K, 300MHz) 5 13.38 (s, 1H), 8.09 (d, J = 7.5 Hz , 2H), 7.80 
(t, J = 7.5 Hz , 1H), 7.64 (t, J = 7.5 Hz, 2H), 7.40-7.22 (m, 5H), 5.00 (s, 2H), 4.40 (t, J 
= 4.3 Hz, 1H), 3.76 (s, 3H), 2.32-1.117 (m, 2H), 1.95-1.79 (m, 4H), 1.66-1.51 (m, 
15 2H).MS(EI+)/n/z504(M+H) + . 

Step 6: Ar-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyl-7- 

azabicyclo[2.2. l]hepM-yl)pyrimidine-4-carboxamide (C-40) 

20 Benzyl 1- [5-(benzoyloxy) -4- hydroxy -6- (methoxycarbonyl) pyrimidin -2- yl] -7- 
azabicyclo[2.2.1]heptane-7-carboxylate (C-39) in methanol was hydrogenated under 
H 2 atmosphere in presence of Pd/C 10% (10%w/w) at room temperature for 2 hours. 
After filtration and evaporation, the cnide was dissolved in MeOH andp- 
fluorobenzylamine (3.5 eq.) added. After being refluxed overnight, the residue was 

25 washed with Et 2 0/EP. The solid was dissolved in MeOH and NaCNBH 3 (1.4 eq.), 
AcONa (1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture was stirred at 
room temperature overnight. The product was purified by preparative HPLC (CI 8, 
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gradient CH 3 CN/H 2 0 + 0.01 %TFA) to obatine the title compound (C-40) as trifluoro 



acetate salt. 

'H-NMR (DMSOds, 300K, 400MHz) 5 12.9 (bs, IB), 12.2 (s, IH), 10.95 (bs, IH), 
9 66 (bs, IH), 7.47-7.40 (m, 2H), 7.21-7.12 (m, 2H), 4.50 (d, J = 6.0 Hz, 2H) 4.17 
5 (bs, IH), 2.67 (s, 3H), 2.45-2.1 (m, 6H), 1-95-1.80 (m, 2H). MS (EI + ) m* 373 
(M+H) + . 

EXAMPLE 7B 

N-(4-fluorobenzyl)-5,6-^^^ 
10 carboxamide. ^ 

nV H h ^ 



15 



20 



25 






O 



StepJL: 1-benzyl 4-terf-butyl 2-cyano-2-methylpiperazi n e-l,4^carboxylate 

(C-41). 

Boc 

CN 

Cbz 

To a cooled (-75 °C) solution ofLDA 2M in heptanemiF (1.5 eq) in THF, a solution 
of i-[(benzyloxy)ca*ony^^ 3Cld ^ or 
(Bigge et al, Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwxse at -75 C. 
After being stirred for 1 hour at -75 °C, Mel (1.5 eq) was added. After 2 hours at -75 
°C the reaction mixture was left warming to r.t., evaporated, diluted with AcOEt, 
washed with NaHC0 3 , water, brine and dried over Na 2 S0 4 , The crude was purified 
by flash chromatography on silica gel (petroleum ether/AcOEt, 85:15) to obtain the 
title compound (C-41). 

>H NMR (DMSOd*. 340K, 300MHz) 5 7.45-7.30 (m, 5H), 5.19 (AA system, J = 13 
Hz, 2H), 4.05 (d, J = 14 Hz, IB), 3.87-3.78 (m, IH), 3.66 (d, J = 14 Hz, IH), 3.62- 
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS (EI+) m/z 360 (M+H) + . 
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Step 2 : 1-benzyl 4-iert-butyl 2-[(Z)-amino({ [(l£)-3-inethoxy-l- 

(methoxycarbonyl)-3-oxoprop-l-enyl]oxy}imino)methyl]-2- 

methylpiperazine-l,4-dicarboxylate (C-42). 
Boc 



COOMe 




X> XOOMe 

A solution of 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-l,4-dicarboxylate (C- 
41) in EtOH was added to a solution of Et 3 N (3.2 eq) and NH2OH' HC1 (3 eq) in 
EtOH. The mixture was stirred 2 hr at 40 °C. After evaporation of the solvent, the 
residue was diluted with AcOEt, washed with water, dried over Na 2 S0 4 , filtered and 

10 concentrated. The residue was further dissolved in chloroform and 

dimethylacetylenedicarboxylate (1.5 eq) added to the stirred solution. Reaction was 
refluxed over night The mixture was evaporated and the residue was purified by flash 
chromatography on silica gel (petroleum ether/AcOEt, 65:35) affording (C-42). 
l H NMR (DMSOds, 340K, 300MHz). Two sets of signals were observed due to the 

15 presence of the geometric isomers: 5 7.48-7.25 (m, 5H), 6.3 1 , 6.01 (bs, 2H), 5.63, 
5.55 (s, 1H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H, at 3.79, 3.76 (s), at 3.66, 3.61 (s)), 
3.60-3.45 (m, 2H), 3.45-3.31 (m, 1H), 1.51, 1.45 (s, 3H), 1.41 (s, 9H). 
MS (EI+) m/z 535 (M+H) + . 

20 Step3: 1-benzyl 4-terf-butyl 2-[5-(benzoyloxy)-4-hydroxy-6- 

(methoxycarbonyl) pyrimidin-2-yl]-2-methylpiperazine-l,4-dicarboxylate (C-43) 



N 



OH 

.OCOPh 
OMe 




BocN^ y N' n 
L^NCbz O 

25 1-benzyl 4-fert-butyl 2-[(Z)-amino({ [(l£)-3-methoxy-l-(methoxycarbonyl)-3- 
oxoprop-l-enyl]oxy }imino)methyl]-2-methylpiperazine-l ,4-dicarboxylate (C-42) 
was dissolved in xylene and stirred at 155 °C for 8h. After evaporation of the solvent, 



- 122- 



r 



PCT/GB02/04742 

WO 03/035076 



the residue was dissolved in pyridine and benzoic anhydride (1.5 eq) was added. The 
. reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated. The residue was diluted with AcOEt, the organic phase washed with HC1 
IN, dried (Na 2 S0 4 ) and evaporated. The product (C-43) was purified by flash 
5 chromatography (eluent: petroleum ether/AcOEt 70/30). 

'H-NMR (DMSOde, 340K, 400MHz) 8 12.96 (bs, 1H), 8.11-8.04 (m, 2H), 7.79-7.73 
(m 1H) 7.66-7.58 (m, 2H), 7.37-7.22 (m, 5H), 5.03 (s, 2H), 4.00-3.91 (m, 1H), 3.80- 
3.52 (m, 7H, at 3.75 (s)), 3.47-3.40 (m, 1H), 1.65 (s, 3H), 1.35 (s, 9H). MS (EI + ) m/z 
607(M+H) + . 

10 Step* Methyl 5-(W>yloxy)-2-[4-(tert^ 

2-vll-6-hydroxypyrimidine-4-carboxylate (C-44) . 

OH 

N^Y 0C0Ph 

k^NH O 

1-benzyl 4-*rt-butyl 2-[5-(benzoyloxy)-4-hydroxy-6^^^^ 
yl]-2-methylpiperazine-l,4-dicarboxylate (C-43) was dissolved in AcOEt and 
15 hydrogenated at 1 atm on 10% (w/w) Pd/C over night. After filtration of the catalyst, 
solvent was evaporated to give the crude tide compound (C-44) . 
l H-NMR (DMSOd6 + TFA, 340K, 400MHz) 8: 8.1 1-8.04 (m, 2H), 7.81-7.74 (m, 
1H), 7.66-7.58 (m, 2H), 4.22 (d, J = 14.4 Hz, 1H), 3.80 (s, 3H), 3.75-3.67 (m, 2H), 
3.63-3.44 (m, 2H), 3.32-3.24 (m, 1H) 1.68 (s, 3H), 1.38 (s, 9H) . 

20 MS(EI+)m/z473(M+H) + . 

Step_5: methyl 2 -[4-(rerr-butoxycarbonyl)-U-dimethylpiperazin-2-yl]-5,6- 

dihydroxypyrimidine-4-carboxylate (C-45) 

OH 



BocN 



Crude material methyl 5-(benzoyloxy)-2-[4-(te^^^ 
25 ^yll-e-hydroxypyrimidine^-carboxylate (C-44) obtained in step 1 was dissolved m 
MeOH and NaCNBH 3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H 2 0, 4eq) 
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were added. The reaction mixture was stirred at room temperature. After 30', the 
solvent was evaporated and the crude solid (C-45) obtained washed with Et20. 
MS (EI+) m/z 383 (M+H) + . 

Step 6: terr-butyl 3-(4-{ [(4-fluorobenzyi)amino]caibonyl}-5,6- 

5 ctthydroxypyrimidin-2-yl)-3,4^meth^^ (C- 

46) 

OH 




Crude material obtained methyl 2-[4-(^rr-butoxycarbonyl)-l,2-dimethylpiperazin-2- 
yl]-5,6-dihydroxypyrimidine-4-carboxylate (C-45) was dissolved in MeOH and p- 
10 fluorobenzylamine (5.6 eq) was added. The mixture was refluxed till the consumption 
of the starting material was completed; then solvent was evaporated and the crude 
solid (C-46) obtained washed with Et 2 0. 
MS (EI+) m/z 476 (M+H) + . 

Step 7 : 2-(l,2-dimethylpiperazin-2-yI)-iV-(4-fluorobenzyl)-5,6- 

15 dihydroxypyrimidine-^carboxamide (C-47) 

OH 




Crude material te/t-butyl 3-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5,6~ 
dihydroxypyriinidin-2-yl)-3,4-dimethylpiperazine-l-carboxylate (C-46) was stirred in 
DCM/TFA (1:1) for 1 hour. Evaporation of the solvent afforded the crude title 
20 compound (C-47). 

MS (EI+) m/z 376 (M+H) + . 

Step 8: N-(4-fluorobenzyl)-5,6Kiihydroxy-2-(l,2,4-trimethylpiperazin-2- 

yl)pyrimidine-4-carboxamide hydrochloride (C-48) (6). 
Crude material obtained in step 2-(l,2-dimethylpiperazin-2-yl)-iV-(4"fluorobenzyl)- 
25 5,6^hydroxypyrimidine-4-carboxamide (C-47) was dissolved MeOH and Et3N (2.2 
eq) was added. Then NaCNBH3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H 2 0, 
4eq) were added. The reaction mixture was stirred at room temperature over night. 
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The reaction mixture was evaporated and the residue purified by preparative HPLC 
(CIS, gradient of CH 3 CN/H 2 0 + 0.01% TFA) to give the tide product (C-48) as 
trifluoroacetate salt. 

'H-NMR (CD 3 CN + TFA, 280K, 600MHz) 5: 7.50-7.38 (m, 2H), 7.13-7.07 (m, 2H), 
4 66-4 51 (m, 2H), 4.00-3.72 (m, 4.3H), 3.60-3.56 (t, 7=12.7 Hz, 0.7 H), 3.49-3.44^ 
7=15.5 Hz, 1 H), 3.04 (s, 2H), 2.91 (s, 1H), 2.73 (s, 1H), 2.69 (s b, 2H), 2.05 (s,lH) 
1.95 (2H obscured by solvent ). 
MS(EI+)7n/z390(M+H) + . 



EXAMPLE 8 

N-(4-Huorober*yl)-5,6-dih^^ 
carboxamide (D-2) 

OH 

.OH 



15 



20 




Me*yl5-(benzoyloxy>6-hydroxy-2-pipe^^ 
carboxylate (D-lXpreparedfrom l-[(benzyloxy)carbonyl)]piperidine-2-carboxylic 
acid by procedures similar to those set forth in Scheme A) was dissolved in the 
minimal amount of chloroform. To the stirred solution were added tetrahydrowran 
triethylamine (5 eq.) and methyl iodide (3 eq.), and the reaction was stirred at 40 C. 
After 30 min, triethylamine (3 eq.) and methyl iodide (2 eq.) were added and mixture 
was stirred for 30 min at 40 °C. After evaporation of volatiles, the residue was taken 
up into N-methylpyrrolidinone and treated with 3 eq. of 4-fluorobenzylamine at 95 C 
25 for 15 min. The title product (D-2) was isolated as its trifluroacetate salt by RP- 
HPLC (C18, water/acetonitrile with 0.1% of trifluoroacetic acid as eluant). 
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'H NMR (DMSO dg, 400 MHz) 5 13.1 (bs, 1 H), 12.2 (s, 1 H), 9.45 (bs, 1 H), 9.34 (t, 
7=6.4 Hz, 1 H), 7.37 (dd, 7=5.6 Hz, 7=8.4 Hz, 2 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.57 (d, 
7=6.4 Hz, 2 H), 4.05 (bs, 1 H), 3.61 (bd, 7= 12.4 Hz, 1 H), 3.52-3.50 (m, 1 H), 2.78 
(bs, 3 H), 2.16 (d, 7= 13.6 Hz, 1 H), 1.92-1.80 (m, 2 H), 1.65-1.46 (m, 3 H). 
5 MS//^z361(M+H) + . 

EXAMPLE 9 
JV-(4-Fluorobenzyl>5,6-dtoydroxy-2-^^ 
carboxamide 



OH 



10 




Step 1 : 2-(Diethoxymethyl)-iV-(4-fl^ 
carboxamide (E-2). 

OH 




To a solution of methyl 2-(diemoxymethyl)-5,6-dmydroxypyrimidine- 
15 4-carboxylate E-l (prepared from diethoxyacetonitrile by procedures similar to those 
set forth in Scheme A) (1.0 eq.) in dry MeOH was added 4-F-benzylamine (3 eq.), 
stirring at reflux overnight. Solvent was removed in vacuo and the solid residue 
washed with Et 2 0 and dried. This material dissolved in CHC1 3 was washed with 2N 
HC1, brine and dried over Na 2 S0 4 . Evaporation of solvents gave E-2 as a brown 
20 powder. 
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l H NMR (300 MHz, DMSO-d«) 5 12.62 (bs, 1 H), 12.51 (bs, 1 H), 9.22 (t, J=6.2 Hz, 
1 H), 7.36 (dd, J=8.5, 5.7 Hz, 2 H), 7.14 (t, J= 8.9 Hz, 2 H), 5.12 (s, 1 H), 4.45 (d, J= 
6.3 Hz, 2 H), 3.71-3.41 (m, 4 H), 1.15 (t, J=7.0 Hz, 6 H). 
MSm/z366(M+H) + . 

step2: ]V-(4-Huorobemyl)-2-to 
(E-3). 

OH 




A solution of E-2 in 100% formic acid was stirred at 50 °C for 1.5 
10 hours. Volatiles were removed in vacuo and solid residue triturated with Et 2 0 
obtaining after drying E-3 as a white solid. 

»H NMR (300 MHz, DMSO) 5 13.19 (bs, 2 H), 9.62 (t, /=6.3 Hz, 1 H), 9.41 (s, 1 H), 
7.40 (dd, J= 8.5, 5.7 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.49 (d, 7=6.4 Hz, 2 H). 
MSm/z292(M+H) + . 

15 

Step 3 : iV-(4-Fluorobenzyl)-5,6-dihydroxy-2-(morpholin-4- 

ylmemyl)pyrimidine-4-carboxamide (E-4). 

To a solution of E-3 in dry dichloroethane was added morpholine (1 
eq ) stirring at room temperature for 30 minutes. NaB^Ac)^ (1.4 eq.) was added 
20 and'the reaction stirred at room temperature one more hour. Volatiles were removed 
in vacuo and solid residue purified by RP-HPLC on a C18 column, eluents 
water/acetonitrile + 0.1 % TFA, to give E-4 as its trifluoroacetate salt. 
«H NMR (300 MHz, DMSO-d6, 330 K) 5 9.05 (bt, 1 H), 7.38 (dd, 7= 8.5, 5.6 Hz, 2 
H), 7.15 (t, 7 =8.8 Hz, 2 H), 4.51 (d, 7=6.3 Hz, 2 H), 3.85 (bs, 2 H), 3.74 (t, / = 4.6 
25 Hz,4H),2.98(bs,4H). 
MSm/z363(M+H) + . 
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EXAMPLE 10 

JV-(4-Ruorobenzyl)-5,6-dto^ 

OH 

.OH ^ 





Step 1 : 4,5-Dihydroxy-6-(methoxycarbonyl)pyriixudine-2-carboxyIic acid 

(F-2). 




OMe 



2-EthoxycarbonyM^^hydroxy-6-(methoxycarbo (F- 
10 1) [obtained from ethyl amino(hydroxyimino)ethanoate (Branco et ah, Tetrahedron 
1992, 40: 6335) by procedures similar to those set forth in Scheme A] was suspended 
in dioxane/THF 2:1 and IN NaOH was added After 20 min the mixture was acidified 
with IN HC1, concentrated and filtered to give F-2. 

J H NMR (DMSO-d* 300 K, 400 MHz) 8 13.10 (bs, 1 H), 11.1 1 (bs, 1 H), 3.82 (s, 3 
15 H). 

MS /n/z 213 (M-H)". 



Step 2 : Methyl 5,6-dihydroxypyrimidine-4--carboxylate (F-3). 

OH 
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A solution of F-2 in HC1 IN was stirred for 6 hours at 90 °C. The 
reaction mixture was filtered and the solid washed with HC1 IN. Evaporation of the 
filtrate afforded F-3 as a solid. 

'H NMR (DMSO ds, 300 K, 400 MHz) 5 7.75 (s, 1 H), 3.82 (s, 3 H). 

5 

Steal: ^-(4-Huorobenzyl)-5,6-dihydroxypyrinu<nne^<arboxainide (F-4). 

F-3 was dissolved in DMF and 4-fluorobenzylamine (3 eq.) was added. 
After 2 hours at 90 °C the mixture was evaporated. The title product F-4 was purified 
by preparative HPLC (CIS, Sum, gradient of CH 3 CN/H 2 0 + 0.01% TFA). 
10 'H NMR (DMSO d* 300 K, 400 MHz) 8 12.72 (bs, 1 H), 12.54 (bs, 1 H), 9.48 (bs, 1 
H), 7.77 (s, 1 H), 7.36 (t, 7=8.0 Hz, 2 H), 7.14 (t, 7 =8.8 Hz, 2 H), 4.43 (d, 7=6.3 Hz, 2 
H). 

MSm/*262(M-H)\ 



15 



EXAMPLE 11 

2-{4-[({[(2^Worophenyl)sulfonyl3armno}carbonyl)aimno]thien-3-yl}-N-(23- 
cUmemoxybenzyl)-5,6-ihydroxypyrimiaine^carboxamide 

OH 




step 1 : Methyl 2-{4-[({ [(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]- 

20 thien-3-yl}-N-(2,3-dimethoxybenzyl) -5,6-dihydroxypyrimidine^ 

carboxylate (G-2). 
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OH 




A solution of methyl 2K4-ammothien-3-yl)5,6-dihydroxypyrimidine-4- 
carboxylate trifluoioacetate (1 eq.) G-l (obtained from the deprotection of the 
corresponding Boc protected compound) and 2-chlorobenzensulfonylisocyanate (1.02 
5 eq. ) in pyridine was stirred at room temperature for 12 h. Pyridine was removed by 
concentration under reduced pressure. IN HC1 was added to the residue and the 
resulting solid was collected by filtration. Hie solid was triturated with H 2 0 and then 
EtiO to give the title compound. 

1H NMR (400 MHz, DMSO) 5 13.17 (bs, 1 H), 11.70 (bs, 1 H), 10.91 (bs, 1 H), 
10 10.80 (bs, 1 H), 8.35 (d, / = 3.35 Hz ,1 H), 8.11 (4 /=733 Hz, 1 H), 7.77 (m, 2 H), 
7.63-7.57 (m, 1 H), 7.58 (d, 7=3.35 Hz, 1 H), 3.88 (s, 3 H). 
MSm/z485(M+H) + . 

Step 2 : i 2-{4-[({[(2-chlorophenyl)sulfonyl]ammo}carbonyl)amino]thien-3-yl}- 
15 N-(23-mmethoxybenzyl>5,6-dmydtoxypyrimidine-4 carboxamide 

(G-3). 

A solution of G-2 (1 eq.) and 2,3-dimethoxybenzylamine (1 eq.) in 
DMF was stirred at 50°C for 12 h. DMF was removed by concentration under 
reduced pressure. IN HC1 was added to the residue. After filtration a solid was 
20 obtained which was triturated with water and then Et 2 0. The title product G-3 was 
obtained by HPLC purification (Nucleosil, gradient: MeCN/H 2 0 30%-90% in 10 min) 
to give the title compound as a solid. 

1H NMR (400 MHz, DMSO) 5 13.03 (bs, 1 H), 12.65 (bs, 1 H), 11.60 (bs, 1 H), 9.47 
(bs, 1 H), 9.20 (bs, 1 H), 8.11 (d, 7 = 7.88 Hz ,1 H), 8.05 (m, 1 H), 7.68 (m, 2 H), 7.59 
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5 



10 



15 



(m, 2 H), 7.07 (app. t, J = 7.94 Hz, 1 H), 6.96 (m, 2 H), 4.57 (s, 1 H), 4.56 (s, 1 H), 

3.80 (s, 6 H). 
MSm/z620(M+H) + . 

EXAMPLE 12 

^-(4-fluorobenzyl)-5,6-d^^ 
dicarboxamide 




2-EthoxycarbonyM,5-dihydroxy-6<methoxycarbonyl)pyrimidine (F- 

1) was dissolved in DMF and 4-fiuorobenzylamine (2.1 eq.) added. After stirring for 
5 h at 90 °C a further addition of 4-fluorobenzylamine (0.61 eq.) was done and the 
nuxture was' stirred at the same temperature overnight. To this mixture, contaxmng 
,H4-fluorobenzyl)-2-emoxy^ 

2) 2-picolylamine (3 eq.) was added and the reaction was stirred at 90°C for 3 h^ The 
product was purified by preparative RP-HPLC (gradient of CH 3 CN/H 2 0 + 0.01% 
TFA) to give the title compound (H-3) as its trifluoroacetate salt 

' 'H NMR (DMSO-d* 300K, 400 MHz) 8 12.90 (bs, 1 H), 12.74 (bs, 1 H), 9.81 (t, JC. 

H), 7.40-7.30 (m, 4 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.61 (d, 7=6.4 Hz, 2 H), 4.56 (d, 7-6.4 

20 Hz,2H). 

MSm/z398(M+H) + . 

EXAMPLE 13 

2-(l-benzoyl-23-dihydro-lH-indol-2-yl)-N-(4-fluorobenzyl)-5,6- 
25 dihydroxypyrirmdine-4-carboxamide 
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OH 




Step 1 : Preparation of Compound 1-2 



OH OH 




Compound 1-1 (prepared from indoline-2-carboxylic acid by protection 
5 of the nitrogen and following procedures similar to those set forth in Scheme A) was 
dissolved in MeOH/EtOAc (1:4) and hydrogenated at atmospheric pressure on 10% 
Pd/C overnight, crude product 1-2 was obtained after filtration and evaporation. 

Step 2 : Preparation of Compound 1-3 



10 




Crude product 1-2 was dissolved in THF, followed by pyridine (8 eq.), 
and PhCOCl (4 eq.). Crude product 1-3 was obtained after being stirred at room 
temperature overnight and solvent evaporation. 
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10 



Step 3: 2-(l-benzoyl-2,3^hydro-lH-indol-2-yl)-N-(4-fluorobeiizyl)-5,6- 

dihydroxypyrimidine-4-carboxainide (1-4). 

The crude 1-3 dissolved in DMF and 4-fluorobenzylamine (4 eq.) 
added The mixture was stirred at 90°C for 4 hours. The title product 1-4 was purified 
by preparative RP-HPLC (C18, gradient of CH 3 CN/H 2 0 + 0.01 OTA). 
l HNMR PMSO d* 340 K, 300 MHz) 5 12.63 (bs, 1 H), 11.92 (bs, 1 H), 8.26 (bs, 1 
HQ 7 45-6.96 (m, 13 H), 5.38 (dd, J= 4.5 Hz, /= 10.0 Hz, 1H), 4.48^.36 (m, 2H), 
3.60 (dd, J= 10.2 Hz, J= 16.4 Hz, 1 H), 3.19 (dd, /=16.4 Hz, 7=4.4 Hz, 1 H). 
MS mJt 485 (M+H) + . 

EXAMPLE 14 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-2-ylcarbonyl)-l,23,4^ 
tetrahydroquinoUn-2-yl]pyriimdine^arboxainide 

OH 




15 Step 1 : Preparation of Compound 1-6 

OH 



nV 



OCOPh 




^|/\X)OMe 



H 2 , Pd/C 




COOMe 



The benzoyl protected pyrimidine 1-5 [prepared from 
tetrahydroquinoUne-2-carboxylic acid (Robl et ai, Tetrahedron Letters, 1995, 36, 
1593) by protection of the nitrogen and following procedures similar to those set forth 
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in Scheme A] was dissolved in EtOAc and hydrogenated at atmospheric pressure on 
10% Pd/C at room temperature overnight. 1-6 was obtained after filtration and 
evaporation of the organic solvent 

5 Step 2 : Preparation of Compound 1-7 



OH 




The residue was dissolved in dichloromethane and picolinic acid (1.1 
eq.), l-(3-dimemylaminopropyl)-3^mylcarbodiimide hydrochloride (1.3 eq.), 
hydroxybenzotriazole (1.3 eq.), and diethylisopropylamine (1.3 eq.) were added. 
10 Further additions of the reactants were made until complete consumption of the 

starting material. Mixture was evaporated to give crude 1-7. 

Step 3 : ^.(4-fluorobenzyl)-5,6^hydroxy-2-[l-(pyridin-2-ylcarbonyl)-l,2,3,4- 
tetrahydroquinolin-2-yl]pyrimimne-4-carboxamide(I-8) 
15 The crude 1-7 product was dissolved in MeOH and 4- 

fluorobenzylamine (3 eq.) was added. The reaction mixture was refluxed overnight. 
The product was purified by preparative RP-HPLC (C18 gradient of CH 3 CN/H 2 0 + 
0.01% TFA), to give 1-8 as its trifluoroacetate salt. 

'H-NMR (DMSO-de, 400 MHz, 340 K) 5 12.65 (bs, 1 H), 11.81 (bs, 1 H), 8.37 (d, / = 
20 4.4 Hz, 1 H), 7.92 (bt, 1 H), 7.82 (t, /= 7.0 Hz, 1 H), 7.54 (d, J = 7.6 Hz, 1 H), 7.38 
(t, /= 5.4 Hz, 1 H), 7.27 (t, / = 5.4 Hz, 2 H), 7.14-7.10 (m, 3 H), 6.91 (t, 7= 6.7, 1 H), 
6.70-6.50 (m, 2 H), 5.45 (t, J = 7.2 Hz, 1 H), 4.45-4.35 (m, 2 H), 2.70-2.80 (m, 2-H), 
2.05 (bs, 1 H), one proton obscured by DMSO 
MS m/z 500 (M+H+). 

25 

EXAMPLE 15 
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caiboxamide 




O 



Step 1: Methyl 2-benzyl-5-[(ferr-butoxycarbonyl)oxy]-6-(2-morpholm-4- 

5 ylemoxy)pyrimidine-4-carboxylate (N-2) 

O .0(CH 3 ) 3 



a 









^OCH 3 
O 

To a stiired solution of methyl 2-benzyl-5-[(te/t-butoxycarbonyl)oxy]- 
6-hydroxypyrimidine-4^boxylate (N-l) (prepared from B-5 in Example 3, Step 1 by 
protection of the 5-hydroxyl group with pivaloyl chloride using a procedure similar to 

10 those set forth in Example 6, Step 2) in THF, CsC0 3 (2 eq.) and 4-(2- 

chloroethyl)morpholine (1.5 eq.) hydrochloride were added and mixture reacted at 60 
°C for 1 h. Further addition of 4-(2-chloroethyl)morphoUne (1 eq.) allowed the 
complete consumption of starting material after 2 h. The mixture was then allowed to 
cool to room temperature, poured into EtOAc, extracted with brine, dried (Na 2 S0 4 ), 

15 fdtered and concentrated. 



- 135 - 



WO 03/035076 



PCT/GB02/04742 



Step 2 : 2-Benzyl-iVK^ fluorobenz yO-5-hydroxy-6<2-morphoHn-4- 
ylethoxy)pyrimidine-4-carboxamide (N-3) 

The oily residue containing N-2 was taken into DMF and treated with 
3 eq. of 4-fluorobenzylamine at 90 °C for 1 h. The title compound (N-3) was isolated 
5 as its trifluoroacetate salt by RP-HPLC (C18, water/acetonitrile with 0.1% of TFA as 
eluant). 

*H NMR (DMSO-4,, 400 MHz) 5 12.15 (bs, 1 H), 9.95 (bs, 1 H), 9.75 (t, 7=6.4 Hz, 1 
H), 7.38 (dd, 7=8.5 Hz, 7=5.7 Hz, 2 H), 7.34-7.27 (m, 4 H), 7.23-7.14 (m, 3 H), 4.67 
(bs, 2 H), 4.49 (d, 7=6.4 Hz, 2 H), 4.07 (s, 2 H), 4.00-3.90 (m, 2 H), 3.70-3.40 (m, 6 
10 H), 3.25-3.10 (m, 2 H). 
MS;n/z467(M+H + ). 

EXAMPLE 16 ■ 

jV-(4-Huorobenzyl>5,6-dihyd^ 
carboxamide 




Step 1: 

To a stirred solution of 2-[l-(dimethylamino>l-methylethyl]-iV-(4-fluorobenzyl)-5,6- 
d^ydroxypyrimidine-4-carboxamide hydrochloride (prepared as described in example 
20 4) in NMP an excess of morpholine (10 eq.) was added and mixture was stirred over 
night at 100 ° C. After cooling to room temperature, title product was isolated by RP 
HPLC (MeCN/H 2 0 containing 0.1% TFA as eluant). 

*H NMR (DMSO-d*) 5 12.33 (bs, 1 H), 9.41 (t, 7 = 6.0 Hz, 1 H), 7 39 (dd, 7 = 8.6 Hz, 
7 = 5.5 Hz, 2 H), 7.19 (t, 7 = 9.1 Hz, 2 H), 4.56 (d, 7 = 6.0 Hz, 2 H), 3.88 (bs, 2 H), 
25 3.29 (bs, 2 H), 1.68 (s, 6 H). 
MSr7z/zOVT+l)391 

Tables 1 to 25 below list compounds of the present invention which 
have been prepared. The Tables provide the structure and name of each compound, 
30 the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (M~) as 
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determined via HA-MS , and the synthetic scheme employed to prepare the 
compound. When the compound was prepared as a salt, the identity of the salt is 
included with the compound name. The synthetic scheme identified as "A*" m the 
Tables is identical to Scheme A above, except for an additional deprotection step to 
remove Boc, Cbz, or benzyl present from the substituent in the 2-position of the 
pyrimidine ring. 
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Table 1 



Exp 


Structure 


Name 


M+ 


Scheme 


1 




N-benzyl-5,6-dihydxoxy-2-thien-2- 
ylpyrimidine-4-carboxamide 


328 


A 


2 


OH 

u n su 


N-cyclohexyl-5,6-dihydroxy-2-thieii 
2-ylpyrimidine-4-carboxamide 


320 


A 


\ 3 


OH 

*' i. 


5,6-dihydroxy-N-(pyridin-2- 
yImethyl}-2-thien-2-ylpyriimdiiie-4- 
carboxamide (HC1 salt) 


329 


A 


4 


OH 


5,6-dihydroxy-2-thien-2-yl-N-[2- 

(trifluoromethyI)ben2yl]pyrimidine- 

4-carboxaniide 


396 


A 


5 




5,6-dihydroxy-2-thien-2-yI-N-[3- 
(trifiuoronicthy l)b enzy l]py rimidine- 
4-carboxamide 


396 


A 


6 




5,6-dihydroxy-N-(4-methoxyben2yl) 

2-thicn-2-yIpyrimidiae-4- 

carboxamide 


358 


A 


7 


OH 


N-(2-bromobenzyl)-5 ,6-dihydroxy-2 
uuen-2-ylpyrimidine-4-carboxanude 


407 


A 


8 


OH 


5,6-dihydroxy-N-(pyridin-4- 
ylmethyJ)-2-thien-2-yIpyrimidine-4- 
carboxamide (HC1 salt) 


329 


A 
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9 


— — — L 

OH 3 


6-dihydroxy-N-(2-methoxybenzyl) 
.-thien-2-ylpyrimidine-4- 
arboxamide 


358 


A 


10 


OH 1 

CHg 


^-(2,6-dimethoxybenzyl)-5,6- 

iihydroxy-2-thien-2-ylpyrimidine-4- 

:arboxamide 


388 


A 


11 




tSr-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-thicn-2-ylpyrimidiiie-4- 

carboxamide 


388 


A 


12 


OH 

%J O ^ 


5,6-dihydroxy-N-(2-methylbenzyl)- 
2-thien-2-ylpyrimidine-4- 
carbox amide 


342 


A 


13 




N-(2,4-dichloio-6-methylbenzyl> 

5,6-dihydroxy-2-thien-2- 

ylpyrimidiiie-4-carboxainide 


411 


A 


14 


OH 


N-(2-fluorobenzyl)-5,6-dihydroxy-2' 
tbien-2-ylpyrimidiBe-4-<:arboxamide 


346 


A 


15 




5,6-dihydroxy-2-thien-2-yl-N-[4- 

(trifluoromethyI)benzyl]pynmidine- 

4-carboxamide 


396 


A 


1< 




N-(l, r-biphenyl-2-ylmethyl)-5,6- 

dihydroxy-2-thien-2-ylpyrimidine-4 

carboxamide 


404 


A 
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17 



OH 





5,6-dihydroxy-N-[4-(l^,3- 

thiadiazol~4-yl)benzyQ-2-thien-2- 

ylpyrimidine-4-carboxamide 



18 



OH 9 





N-(2^-dichlorobenzyI)-5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4- 

caiboxamide 



397 



19 




N-(2-chloio-4-fluorobeiizyl)-5 1 6- 
dihydioxy-2-tMen-2-ylpyriniidiner4- 

carboxamide 



380 



20 




N-(3-chloro-4-methylbenzyl)-5,6- 
dihydroxy-2-thien-2-yipyriniidine-4- 
carboxamide 



21 





N-(23-<li c blorobeiizyl)-5,6- 
dihydroxy-2-tWen-2-ylpyriniidine-4- 

carboxamidc 



22 




5,6-dihydroxy-2-thien-2-yl-N-[2 
(trifluoromcthoxy)ben2yl]pyrimidia 

e-4-carboxamide 



412 



23 



OH 




5,6-dihydroxy-N-[2- 

(methylthio)bcnzyl]-2-thien-2- 

yIpyrimidine-4-carboxamide 




5 T 6-dibydroxy-N-(3-phenylprop-2' 

ynyl)-2-thien-2-ylpyrimidine-4- 

carboxamide 



352 
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5,6-dihydroxy-N-prop-2<ynyl-2- 
thien-2-ylpyrimidine-4-carboxamide| 



276 



5,6-dihydroxy-N-(2-hydroxyphenyl)| 330 
2-thien-2-ylpyrimidine-4- 
carboxamide 



N-(l-benzofuran-2-ylmethyl)-5,6- | 368 
dihydroxy-2-thien-2-ylpyiimidine- ' 
carboxamide 



N-(3-chloro-4-fluorobenzyl)-5,6- | 380 
dihydroxy-2-thien-2-yIpyrimidine 
carboxamide 



N-(3,5-dichlorobenzyl)-5,6- 
dihydroxy-2-tMcn-2-ylpyrmud 
carboxamide 



397 



N-(2,5-dimethoxybenzyl)-5,6- 
dihydroxy-2<tMen-2-ylpyrimidine 
carboxamide 



N-(2,3-dihydro-l-benzofuran-5- I 370 
ylmethyl)-5,6-dihydroxy-2-thien-2- 
ylpyrimidiiie-4-carboxamide 



N-(2-chioro-6-phenoxybenzyl)-5,6- | 454 
dihydroxy-2-mien-2-ylpyrimid 
carboxamide 
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33I 




r-(l,2-diphenyIethyl)-5,6- 

ihydroxy-2-thien-2-ylpyriinidine-4- 

arboxamide 


418 


A 


34 




j] 


^-{l f r-biphenyl-3-ylmethyl)-5,6- 

Qhydroxy-2-tMen-2-ylpyrimidine-4- 

jarboxamide 


404 


A 


35 


OH I' 


>I-(23-<iicnethylbenzyD-5,6- 
iihydroxy-2-thien-2-ylpyrimidine-4- 

:arboxamide 


356 


A ' 


36 




N-(2-chloro-6-methylbenzyl>-5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4- 

caiboxamide 


376 


A 


37 




5,6-dihydroxy-N-(pyridin-3- 
ylmeihyl>2-thien-2-ylpyrimidine-4- 
carboxamide (HC1 salt) 


329 


A 


38 


vJ ft . ^ . 


5,6-dihydroxy-2-thien-2-yl-N-[3- 

(trifluoromethoxy)benzyl]pyrimidin 

e-4-carboxamide 


412 


A 


39 


r j 


F 


N-[3-fluoro-5- 

(trifluoromethyI)benzyl]-5,6- 
dihydioxy-2-thien-2.ylpyriinidine-4 

carboxamide 


414 


A 


4( 


1 »V 

OH | 

u s I 


N-[2-fluoro-5- 

(trifluoromethyl)benzyl]-5,6- 
dmydroxy-2-thien-2-yIpyrirnidine-4 

[carboxamide 


414 

r 


A 
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41 


OH f * 


^-{3,5-difluorobeiizyl)-5,6- 
iihydroxy-2-thien-2-ylpyrimidine-4- 
arhox amide 


364 


A 


42 


OH J 

<J I I 


^-(4-chloro-2-fluorobenzyl)-5,6- 

lihydroxy-2-thien-2-ylpyrimidine-4- 

arboxamide 


380 


A 


43 


OH 

vJ 1 


5,6-dihydroxy-N-(3-methoxybenzyl) 

2-thien-2-ylpyrimidine-4- 

carboxaniide 


358 


A 


44 


OH 


N-[4-fluoro-2- 

(trifluoromethyl)beii2yl]-5,6- 

dihydroxy-2-thien-2-ylpyrinridinc-4- 

carboxamide 


414 


A 


45 


^OH^^ 


N-(3-chlorobenzyl)-5,6-dihydroxy-2 
thicn-2-ylpyrimi<fine-4-carboxamide 


362 


A 


46 


OH 


N-(2-chlorobcnzyl>5,6-dihydroxy-2 
thien-2-ylpyrimidine-4-carboxainide 


362 


A 


47 


OH 


5,6-dihydroxy-N-(l-phenylpropyl)-2 
thien-2-ylpyrimidine-4-carboxamide 


356 


A 


4* 




N-[4-fluoro-3- 
(trifluoromethyl)benzyl]-5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4 
carboxamide 


414 


A 
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49 


N 


benzyl 2-{4- 

[(benzylamino)carbonyl]-5,6- 
dihydroxypyrimidin-2-yl} thien-3- 
ylcarbamate 


477 


A 


50 


-JUL 


.OH 


N-(2,3-dihydro-lH-inden-2-yl)-5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4- 
carboxamide 


354 


A 


51 


OH 

xZ 

U 


CjCX, 

O ! 


N-(3-fluorobenzyl)-5,6-dihydroxy-2- 
thien-2-ylpyrimidine-4-carboxamide 


346 


A 


52 




O CH, 


5,6-dibydroxy-N-(4-hydroxy-3- 

methoxybcnzyl)-2-thien-2- 

ylpyrimidine-4-carboxamide 


374 


A 


53 


OH 


O 


N-(3,4-dichlorobenzyl)-5,6- 

dihydroxy-2-thien-2-ylpyrimidinc-4- 

carboxamide 


397 


A 


54 


OH 

<J N 


car 

o 


N-(4-fluorobenzyl)-5 ,6-dihydroxy-2- 
tMen-2-ylpyrimidine-4-carboxamide 


346 


A 


55 




5 t 6-dthydroxy-N-(3-nitrobcnzyl)-2- 
tbien-2-ylpyrinudine-4-carboxamide 


373 


A 


56 




N-(2,4-dichlorobenzyl)-5,6- 

dihydroxy"2-thien-2-yIpyrimidine-4- 

carboxamide 


397 


A 
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57 




J-(3,4~difluorobenzyl>5,6- 

ihydroxy-2-thien-2-ylpyrimidine-4- 

arboxamide 


364 


A 


58 


OH CH, CH, - 


i,6-dihydroxy-2-tiiien-2-yl-N-(2,4,6- 

riinethoxybenzyl)pyrinudine-4- 

;arboxamide 


418 


A 


59 




5,6-dihydroxy-N-(l- 

aaphthylmemyl)-2-thieii-2- 

ylpyrimidine-4-carboxainide 


378 


A 


60 


r oh r 


N-(3,4-dimethoxybcnzyl)-5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxamide 


388 


A 


61 


OH 


N-(2,6-difluorobenzyl)-5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxairiide 


364 


A 


-~62 


OH P 


N-(2^-difluorobenzyl)-5 t 6- 
dihydroxy-2-thien-2-ylpyiiimdiae-4- 

carboxamide 


364 


A 


63 


OH 


" N-(4-chlorobenzyl)-5,6-dihydroxy-2 
tMen-2-ylpyrimidine-4-carboxanudt 


" 362 


A 




J, OH 


N-(2,4-difluorobcnzyl)-5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4 

carboxamide 


364 

- 


A 













-145- 
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65 


OH 


5,6-dihydroxy-2-thien-2-yl-N-(3,4,5- 

trimethoxybenzyl)pyrimidine-4- 

carboxamide 


418 


A 


66 




N-(3 t 5-dimethoxybenzyl)-5,6- 

dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxamide 


388 


A 


67 


OH 

<X Y 


5,6-dihydtoxy-N-(4~methylbenzyi)- 

2-ttuen-2-yIpyrimidine-4- 

carboxamide 


342 


A 


68 


U 0 ^ 


N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-thien-2-ylpyrimidine-4- 

■carboxamide 


372 


A 


69 


OH 


5.6-dihydroxy-2-thien-2-yl-N-(thieii- 

2-ylmethyl)pyrimidine-4- 

carboxamide 


334 


A 


70 




N-benzyl-2-[3-({[(2- 
chlorobenzyl)amino]carbonyl } 
amino)thien-2-yI]-5,6- 
dihydroxypyiimidine-4- 
carboxamide 


08 (M-: 


A 


71 




N-(23-dibydro-lH-inden-l-yl)-5,6- 

dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxamide 


354 


A 


72 


OH 

O CH, 


N-[l-(3-fuiyl)ethyl]-5,6-dihydroxy- 

2-thien-2-ylpyrimidine-4- 

carboxamide 


332 


A 
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PCT/GB02/04742 

WO 03/035076 



73 




oOC> 



N-Cl^-benzodioxol-S-ylmethyl)^^ 
dihydroxy-2-thien-2-ylpyrimidine-4- 
carboxaraidc 



372 



74 




5,6-dihydroxy-N-[H5-oxo-4,5- 
dihydrolH-l,2,4-triazoI-3-yl)ethyl]- 
2-thien-2-ylpyrimidine-4- 
carboxamide 



75 



OH 




5,6-dihydroxy-N-(l,3-thiazol-5- 
ylmethyl)-2-tMen-2-ylpyriinidine-4- 
carboxamide 



335 



76 




5,6-dihydroxy-N-(2-methoxybenzyI) 

(5-nitrothien-2-yl)pyrimidine-4- 
caiboxamide 



77 




N-benzyl-5,6-dihydioxy-2-{5- 
nitrothien-2-yl)pyrimidine-4- 
carboxainidc 



373 



78 




N-(3-chloro-4-methylbenzyl)-5,6- 

dihydroxy-2-(5-nitrothien-2- 

yl)pyrimidine-4-carboxamide 



421 



79 




N-benzyl-5,6-dihydroxy-2-(5- 

methyithien-2-yl)pyrimidine-4- 

carboxamide 



342 




N-(2,4-dimethoxybenzyl)-5,6- 
dihydroxy^-thicn^-ylpyrimidinc^ 
carboxamide 



-147- 
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81 




N-[34-bis(trifIuoromethyl)ben2yl]- 

6-dihydroxy-2-thien-2- 
ylpyrimidine-4-carboxamide 



464 



82 




,6-dihydroxy-N-(lH-indol-3- 
ylinethyl)-2-thien-2-ylpyrimidiiie-4- 
carboxamide 



367 



83 




N-[l-(2.furyl)ethyl>5 f 6-dihydroxy- 

2-thien-2-ylpyrimidine-4- 

carboxamide 



332 



84 



OH 




-JO 



5,6-dihydroxy-N-(isoxazol-3- 
ylmethyl)-2-thien-2-ylpyrimidine-4- 
carboxamide 



319 



85 



OH 




5,6-dihydroxy-N-[(4-mcdiyl-l,2,5- 

oxadiazol-3-yl)methyl]-2-thien-2- 

yIpyrimidine-4-caiboxamide 



334 



86 



5,6-dihydroxy-N-(quinolin-3- 
ylmethyl)-2-thien-2-ylpyrimidine-4- 
carboxamide 



379 



87 



N-(l-benzothien-3-ylmethyl>5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4- 
carboxamide 



384 



88 




5,6-dihydroxy-N-( lH-indol-2- 
ylmethyl)-2-thien-2-ylpyrimidine-4- 
carboxamide 



367 
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89 


OH - 


,6-dihydrox.y-N-(l,3-thiazoL-2- 

rlmethyl)-2-thien-2-ylpyrimidine-4- 

arboxamide 


335 


A 


90 




>,6-dihydioxy-N-(iniidazo[l,2- 

i]pyridin-2-ylmethyI)-2-thien-2- 

4pyiimidine-4-carboxamide 


368 


A 


91 


OH 


N-[(l,3-dimcthyl-lH-pyrazol«4- 

yl)methyl]-5,6-dihydroxy-2-thien-2- 

ylpyriniidin.c-4-carboxaimde 


346 


A 


92 




N-(l-benzothicn-2-ylmethyl)-5,6- 

dihy<koxy-2-thien-2-ylpyrimidine-4- 

carboxamide 


384 


A 


93 




5,6-dihydroxy-N-[(5-phenyl-l,3,4- 
oxadiazol-2-yl)memyl]-2-thien-2- 
ylpyrimidine-4-carboxamide 


396 


A 


94 




N-(3-chloro-2-methylbenzyl)-5,6- 

dihydroxy-2-thien-2-ylpyrinudine-4- 

carboxamide 


376 


A 


95 


\J 8 ch, 


N-(5-chloro-2-mediylbenzyl)-5,6- 

dihydroxy-2-thien-2-ylpyriinidiiie-4 

carboxamide 


376 


A 


9( 


> OH 


N-(4-chloro-2-memylbenzyl)-5,6- 

dihydroxy-2-thien-2-ylpyrinudine-4 

carboxamide 


376 


A 
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N-(2,5-dimethylbenzyl)-5,6- 
dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxamide 



N-(2,4-dimethyIbcnzyl)-5,6- 
dihydroxy-2-tMen-2-yIpyrimidine-4- 

carboxamidc 



356 



356 



99 




N-(3 f 4-dimethylbcnzyl)-5,6- 
dihydroxy-2-thien-2-ylpyriiiiidine-4- 

carboxamide 



100 




Chiral 



N-[(lR)-23-dihydro-lH-inden-l-yl 

5,6-dihydroxy-2-thien-2- 

ylpyrimidine-4-carboxainide 



354 



101 



OH 




N-(2-furylmcthyl)-5,6-<iihydroxy-2- 
thien-2-ylpyriniidine-4-carboxainide 



102 





5,6-dihydroxy-N-(l-phenylethyl)-2- 
thien-2-ylpyrimidine-4-carboxamide 



342 



6 ch, 



103 



OH 



Chiral 




5,6-dihydroxy-N-[(lS)-l- 
phenylethyl]-2-tWei^2-ylpyrimidin& 

4-carboxamidc 



342 



104 




Chiral 



5,6-dihydroxy-N-[(lR)-l- 
phenylethyl]-2-thien-2-ylpyrimi(nne 

4-carboxamide 



342 
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105 




nethyl 4~({[(5,6-dihydroxy-2-thien- 
.-ylpyrimidin-4- 

rl)carbonyl]amino}mediyl)benzoate 


386 


A 


106 


OH i 

n< jC° h ^ 1 


^-(3-bromobenzyl)-5,6-dihydroxy-2 
hien-2-ylpyrinudine-4-carboxamide 


407 


A 


107 


OH 

cr 5 


M-(4-bromobenzyl>5,6-dihydroxy-2 
thien-2-ylpyrinudiae-4-carboxamide 


407 


A 


108 


0H o 0 


5,6-dihydroxy-N-[4- 

(methylsulfonyl)benzyl]-2-thien-2- 

ylpyrinudme-4-carboxaniide 


406 


A 


109 


OH 

cArt? 


5,6-dihydioxy-N-(l,2,3,4- 

tetrahydronaphthaien-l-yl)-2-thien- 

2-ylpyrimidine-4-carboxamide 


368 


A 


110 


OH Chiral 

cr^g 


N-[(lS>2 T 3-dihydro- lH-inden- 1-yl] 

5,6-dihydroxy-2-thien-2- 

ylpyrimidine-4-carboxamide 


354 


A 


111 




" 5,6-dihydroxy-2-thien-2-yl-N-{ [6- 
(trifiuoromethyl)pyridin-3- 
yljmethyl }pyrimidine-4- 
carboxamide(HClsak) 


397 


A 




> OH gj. 


" N-[( 1 ,5-dimethy 1- lH-pyrazoI-4- 
yl)methyi]-5,6-dihydroxy-2-thien-2 
ylpyrimidine-4-carboxamide 


346 


A 
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1131 


T ' 5 

fi „ X> 4 


,6-dihydroxy-N-[(3-methylisoxazol 
-yl)methyl]-2-thien-2-ylpyriraidine 
-carboxamide 


333 1 


A 


I 114 




*-(23-dimethoxybenzyl)-5-hydroxy 
i-methoxy-2-thien-2-ylpyrimidine-4 

arboxamide 


402 


A 


115 


«><»> 


sl-(13-benzodioxol-5-ylmethyl)-5- 

iydroxy-6-methoxy-2-thien-2- 

^lpyriniidine-4-carboxamide 


386 


A 


ni6 


T F 


N-(4-fluorobenzyl)-5-hydroxy-6- 
methoxy-2-lhien-2-ylpyrimidine-4- 

carboxamide 


360 


A 


117 




TM-f2-4-difluorobcnzyl>5-hydroxy-6 

methoxy-2-thien-2-ylpyrimidme-4- 

carboxamide 


378 


A 


118 




Atixt^ /v!^ihvdroxv-2-thiea-2- 
ylpyriniidin-4- 

yl)carbonyl]aminp}methyl)benzoic 
acid 


372 


A 


119 




N-[3-(3-acetylphenyl)prop-2-ynyl]- 
5 ,6-dihydroxy-2-thien-2- 
ylpyrimidme-4-carboxamide 


394 


A 


12( 


) 0H 


5,0-uiDyoroxy-rN pwcujri uuv-u * 
ylpyrimidine-4-carboxamide 


314 


A 


12 


it 9" 

1 s^JW,^ 


" 5,6-dihydroxy-N-(3-methylbenzyl> 
2-thien-2-ylpyrimidine-4- 
carboxamide 


. 342 


A 
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122 


OH CH, ^ 


,6-dihydroxy-N-[(2-methyl- 1 ,3- 
hiazol-4-yi)methyl]-2-thien-2- 
rlpyrinudine-4-carboxamide (HCl 
alt) 


349 


A 


123 


p ' 


>,6-dihydroxy-N-[(4-phenyl-l,3- 
hiazol-2-yl)methyl]-2-thien-2- 
^lpyrimidine-4-carboxamide (HCl 
>alt) 


411 


A 


124 


U S 


5,6-dihydroxy-N-[(5-mcthyl-lH- 
l,2,4-triazol-3-yl)methyl]-2-tbien-2- 
ylpyrimidine-4-carboxamidc (HCl 
salt) 


333 


A 


125 




5,6-dihydroxy-N-[(4-methyl-l,3- 
thiazol-2-yl)methyl]-2-thien-2- 
ylpyrimidine-4-carboxamide (HCl 
salt) 


349 


A 


126 




5,6-dihydroxy-N-(6,7,8,9-tetrahydro 
5H-benzo[7]annulen-7-ylmethyl)-2- 
thien-2-ylpyrimidine-4-carboxaniide 


396 


A 


127 


OH 


5 t 6-dihydroxy-N-[(l-methyl-lH- 
pyrazoI-4-yl)mcthyl]-2-thicn-2- 
ylpyrimicniie-4-carboxamide (TFA 
salt) 


332 


A 


128 


o 


5,6-dihydroxy-N-[(2-phenyl-l,3- 
thiazol-4-yl)methyI]-2-thien-2- 
ylpyrimidiBe-4-carboxamide (TFA 
salt) 


411 


A 


12S 


) OH 


" 5,6-dihydroxy-N-(lH-imidazol-2- 
ylmethyl)-2-thien-2-ylpyrimidine-4 
carboxamide (TFA salt) 


318 


A 
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138 




ert-butyl 3-[3-({ [(5,6-dihydroxy-2- 
hien-2-ylpyrinudin-4- 
rt)carbonyi]amino }methyl)benzyl]- 
LH-indole-l-carboxylate 


557 


A 


139 




5,6-dihydroxy-N-[4-(lH-indol-3- 

ylmethyl)benzyl]-2-thien-2- 

ylpyriniidine-4-carboxamide 


457 


A 


140 




5,6-dihydroxy-N-[3-(lH-indol-3- 

yl)benzyl]-2-thien-2-ylpyriinidine-4- 

carboxamide 


443 


A 


141 


M 

X) 


2-[3-({[(2- 

chlorobenzyI)amino]carbonyl}anuii 
o)thien-2-yl]-5,6- 
dihydroxypyrunidine-4- 
carboxamide 


420 


A 


142 




N-(2*chlorobenzyl>2-[3-({ [(2- 
chlorobenzyl)amino]carbonyl } amin 
o)thien-2-yl]-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


42(M-1 


A 


143 


CO 


5,6-dihydroxy-N-methyi-N-(l- 

naphthylmethyl)-2-thien-2- 

yIpyrimidinc-4-carboxamide 


392 


A 


144 


OH Cniral 

do 


5 t 6-dihydroxy-N-[(lR>l-(l- 

naphthyl)ethyl]-2-thien-2- 

ylpyrimidine-4-carboxamide 


392 


A 
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145 


oh cum 

trW w 1 

It 

do 


>,6-dihydroxy-N-[(lS)-l-(l- 

iaphthyl)eihyl]-2-thien-2- 

^lpyriinidine-4-carboxamidc 


392 


A 


146 


OH CnM 


5,6-dihydroxy-N-[(lR)-2-hydroxy-l 
phenylethyl]-2-tMen-2-yipyrimidine 
4-carboxamide 


358 


A 


147 




5,6-dihydroxy-N-[2-(2- 

methoxyphenyl)ethyl]-2-thien-2- 

ylpyrimidine-4-carboxainide 


372 


A 


148 


OH 


5,6-dihydroxy-N-[2-{4- 

nitrophenyl)etiiyl]-2.thien-2- 

ylpyrimidine-4-carboxamide 


Jo/ 


A 
A 


149 




5,6-dihydioxy-N-[2-(lH-indol-3- 
yij emyij-^"tnicii-xr-y ip jr i iuuuiuc-n- 
carboxamide 


381 


A 


150 


OH 


5 ,6-duiydroxy-lN- iz-p-mcuioxy- 

indoi-3-yl)ethyl]-2-thien-2- 

ylpyriinidinc-4-caiboxaiiudc 


411 


A 


151 




5,6-dihydroxy-N-[3-(2- 

oxopynohdin-l-yl)propyij-z-uuen-i 

ylpyrimidine-4-carboxamide 


363 


A 


152 


OH OM 


5,6-dihydroxy-N-[(lR)-l-(4- 

methoxypheoyl)ethyI]-2-thien-2- 

ylpyrimidine-4-carboxamide 


372 


A 



-156- 
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153 






^-(1 ,3-benzodioxol-4-ylmethyl)-5,6> 
Iihydroxy-2-thien-2-ylp>nriinidine-4- 


372 


A 


154 


OH 


0 


N-(2-beozylphenyl)-5,6-dihydroxy- 

2-thien-2-ylpyrimidine-4- 

carboxaraide 


404 


A 


155 




N-(4-benzylphenyl)-5 t 6-dihydroxy- 

2-thien-2-ylpyrimidine-4- 

carboxamide 


404 


A 


156 




N-(2,3-dihydro-l,4-benzodioxin-2- 
ylmethyl)-5,6-dihydroxy-2-thien-2- 
ylpyrimidine-4-carboxainide 


386 


A 


157 




5,6-dihydroxy-N-[(l-pyrinudm-2- 
ylpiperidin-3-yl)methyl]-2-thien-2- 
ylpyrimidinc-4-carboxamide (TFA 
salt) 


413 


A 


158 




5,6-dihydroxy-N-[(4- 

phenylmorpholin-2-yl)methyl]-2- 

thien-2-ylpyrimidine-4-carboxainide 

(TFA salt) 


413 


A 


15S 


> OH 


p 


5,6-<ffliydroxy-N-(2- 
phenylcyclopropyI)-2-thien-2- 
ylpyrimidine-4-carbox amide 


354 


A 



-157- 
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160 




5,6-dihydroxy-N-[2-(2-phenyl-lH- 

indol-3-yl)ethyl]-2-thien-2- 

ylpyrimidine-4-carboxariiide 


457 


A 


161 


OH Chlral 


N-[(lS)-l-benzyl-2-hydroxyetfayl]- 

5,6-dihydroxy-2-thien-2- 

yIpyrinudine-4-carboxamide 


372 


A 


162 




5,6-dihydroxy-N-[(lR)-l-(3- 

methoxyphenyI)ethyl]-2-thien-2- 

yIpyrimidine«4-carboxamide 


372 


A 


163 




5,6-dihydroxy-N-[(lS)-l-(3- 
methoxyphenyI)ethyl]-2-thien-2- 
ylpyrimidi ne-4-carboxamide 


372 


A 


164 


^OH Chlral 
° OH 


5,6-difaydroxy-N-[(lS)-2-hydroxy-l- 
phenylethyl]-2-thien-2-yIpyrimidine 
4-carboxamide 


358 


A 


165 


OH Chlral 

HO 


5,6^hydroxy-N-[(lR,2S)-2- 
hydroxy-23-dihydro- lH-inden- 1-yl] 
2-thien-2-ylpyrimidine-4- 
carboxamide 


370 


A 


166 




tert-butyl 2-({2-[4-(aminocarbonyl)- 
5,6-dihydtoxypyrimidin-2-yl]thien-3 
y 1 } amino)-2-oxo- 1- 
phenylethylcarbamate 


486 


A 



-158- 
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167 


OH 


>-(3- 

L [ammo(phenyl)acetyl]amino}thien- 

>-yl)-5,6-dihydroxypyrimidine-4- 

;arboxamide(TFAsalt) 


386 


A 


168 


OH 

or t 

O sS! \^-NH I 

6 


2-(3- 

{[amino(phenyl)acetyl]aiiiino}thien- 
2- y l)-N-benzyI-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


476 


A 


Table 
1 


.2 

rV* Pi 

A a 


N-(3-chlorobenzyi)-2-{4-[({t(2- 
chlorophenyl)sulfonyl]amino}carbo 
ny l)amino]tbicn-3-y 1 } -5 ,6- 
dihydroxypyriraidiiie-4- 
carboxamide 


594 


G 


2 


OH 


N-beiuyl-5,6-dihydroxy-2-thien-3- 
ylpyrimidine-4-carboxaniide 


328 


A 


3 




2-[4-({[(2,3- 

dichlorobenzyl)amino]carbonyl } 

amino)thien-3-yl]-5,6-dihydroxy-N- 

methyIpyrinjidinc-4-carboxamide 


468 


G 



-159- 
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4 


OH 


2-{4-[({[(2- 

■»hirkmnhpn vl^sulfonvll amino 1 
;arbonyl)amino]thien-3-yl } -N-(2,3- 
dimethoxybenzyl)-5,6- 
lihydroxypyrimidine-4- 
carboxamide . 


620 


G 


5 


OH 


N-benzyl-2-(4- 

{ [(benzy laromo)(^bonyl]amino } -3- 

thienyl>-5,6-dihydroxy-4- 

pyrimidinecaiboxamide 


476 


G 






2-{4-[({[(2- 

chlorophcnyl)sulfonyl]amino }carbo 

nyl)amiiio]thien-3-yl}-5,6- 

dihydroxy-N-{2- 

phenylethyl)pyrimidine-4- 

carboxamide 


574 


G 


7 


OH 

o 


2-{4-[({[(2- 

chloit)phcnyl)sulf6ny ljamino } 
carbonyl)amino]thien-3-y! } -5,6- 
dihy6^xy-N-methylpyrimidine-4- 

caiboxamide 


484 


G 


8 


OH 


N-benzyl-5 f 6-dihydroxy-2-[4- 
({[(thien-2- 

ylmethyl)amino]carbonyl }amino)thi 
en-3-yl]pyrimidine-4-carboxamide 


482 


G 




A: 
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9 


OH 

N 

oAl 


,6-dihydroxy-N-methyl-2-[4- 

{ [(phenylsulfoayl)aniino]carboayl} 

nmno)thien-3-yl]pyrimidine-4- 

,arboxamide 


450 


G 


Table 


1 r- 






1 


OH 


N-(3,4-difluorobenzyl)-5,6- 
dihydroxy-2-(l,3-thiazol-2- 
yl)pyrimidine-4-carboxamide 


365 


A 


2 


OH 


^-(^4-lluoroDeiizyLj-j,o-iAii»-jr u4 " A j *• 
(13-thiazol-2-yl)pyrimidine-4- 

carboxamidc 


347 


A 


3 




N-(3,4~dichlorobenzyl)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 
yl)pyriniidine-4-carboxamide 


397 


A 


4 


\i o ^ 


N-(2-cthoxybcnzyl)-5,6-dihydroxy- 

2K13-thiazoI-2-yl)pyrimidine-4- 

carboxamide 




A 




5 OH 

S^00 N ^XX F 




N-(3-fluorobenzyl)-5,6-dihydroxy-2 
(1 ;3-thiazol-2-yl)pyrimidine-4- 
carboxamide 


347 


A 



-161- 



WO 03/035076 
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6 


OH 1 


ST~(2,4-difluorobenzy l)-5 ,6- 
iihydroxy-2-(l,3-thiazol-2- 
yl)pyriniidiiie-4-carboxamide 




A 
/* 










7 


OH 

yX N .1 kJ 


5,6-dinydroxy-N-(l- 

aaphthylmethyl)-2-(l^-thiazol-2- 

yl)pyrimidine-4-carboxamide 




A 


8 


OH 

cr 


N-(2-chlorobenzyl)o ,o-ainydroxy-z 

(l>thiazol-2-yl)pyrimidine-4- 

carboxamide 




A 
A 


9 


OH 


5,6-dihydroxy-N-(2-methoxybenzyl) 
2-( 13-thiazol-2-yl)pyrimidine-4- 
carboxamide 




A 
A 


10 


OH 

NU-N O 


N-(4-chlorobenzyl)-5,6-dihydroxy-2 

(l^-diiazol-2-yl)pyrimidine-4- 

carboxamide 




A 

A \ 


11 


OH 

\A O CH, 


N-(3-chloro-2-methyibenzyl)-5,6- 

dihydioxy-2-(13-tbia20l-2- 

yl)pyrimidine-4-carboxamidc 


377 


A 


12 




N-(2 r 5-difluorobenzyl>5,6- 
dihydroxy-2-(l,3-thiazol-2« 
yl)pyrimidme-4-carboxamide 


365 


A 



-162- 
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13 


OH i 


^-[4-fluon>3- 

trifluoromethyl)benzyl]-5,6- 

lihydroxy-2-(li3-thiazol-2- 

,4)pyriniidine-4^arboxaxnide 


415 


A 


14 


F ] 

rr" A 

Vn o 


ST-[3-fluoro5- 

[trifluoromethyl)benzyl]-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

yl)pyriinidine-4-carboxamide 


415 


A 


15 


f m r- 

cr i 


N-(3,4-dimethoxybeiizyl>5,6- 

dihydroxy-2-(l»3-thia2ol-2- 

yl)pyrimidine-4-carboxamide 


389 


A 


16 


OH 

F 


5,6-dihydroxy-2r(U-thiazol-2-yl)- 
N-[2- 

(trifluorometh^)benzyl]pyrimidine- 
4-carboxamide 


397 


A 


17 


OH F 

u T 


N-(3,5-difluorobenzyl)-5,6- 
dihydroxy-2-(l,3-thiazo!-2- 
yl)pyrimidine-4-carboxanude 


365 


A 


18 




5 ,6-QinyuTOXy-iN -^-meuio Ay ocu-^yij 

2-(l,3-tbiazol-2"yl)pyriioidine-4- 

carboxamide 


359 


A 


19 


OH 

vi ii 


N<3,4-dimethylbenzyl)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

yl)pyrimidine-4-carboxamide 


357 


A 
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20 




N-benzyl-5,6-dihydroxy-2-(l,3- 

thiazol-2-yl)pyrimidine-4- 

caiboxamide 



329 



21 




N-(l-benzothien-3-ylmethyl)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

y0pyrimidine-4-carboxamide 



385 



22 




N-(2^3-dihydro-lH-inden-l-yl)-5,6- 

dihydroxy-2-(l,3'thiazol-2- 

yl)pyriiradinc-4-carboxamide 



355 



23 



OH 




N-(2,3-dihydro-lH-inden-2-yl)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

yl)pyrimidine-4-carboxamide 



355 



24 




5,6-dihydroxy-N-(4-methoxybenzyI) 
2-(13-thiazol-2-yl)pyrimidine-4- 
carboxamide 



359 



25 




N-(3-chloro4-methyIbenzyI)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

yl)pyrunidine-4-carboxaniide 



377 



26 



OH 



a 





N-[4-fluoro-2- 

(brifluoromethyl)benzyl]-5,6- 
dihydroxy-2-( 1 ,3-thiazoI-2- 
yl)pyrimidine-4-carboxamide 



415 



-164- 
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27 


OH I 


sT-(2,3-dimethoxybenzyl)-5,6- 

iihydroxy-2-(U-thiazol-2- 

pl)pyrimidine-4-carboxamide 


389 


A 


28 


OH 


N-(l,3-benzodioxol-5-ylmethyl)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

yl)pyrimidine-4-carboxamide 


373 


A 


29 


OH f, 


5,6-dihydroxy-2-(13-thiazol-2-yl)- 
N-(2A6- 

trimethoxybenzyl)pyrimidine-4- 
carboxamide 


419 


A 


30 


OH f«3 


N-(2,4-dimethoxybenzyl)-5,6- 

dihydroxy-2-(l , 3-thiazol-2- 
yI)pyrimidme-4-carboxamide 


389 


A 


31 




N-benzyl-5,6-dihydroxy-2-(6- 

methoxy-l,3-bcnzothiazol-2- 

yl)pyrimidine-4-carboxamide 


409 


A 



Table 
1 




N-(4-fIuorobenzyl)-5,6-dihydroxy-2> 

(2-methyl-l,3-thiazol-4- 

yl)pyrimidine-4-carboxanude 


361 


A 


2 




NK2,4-difluorobenzyl)-5,6- 

dihydroxy-2-(2-methyl-l,3-thiazo!-4 

yl)pyrimidint-4-carboxanude 


379 


A 



-165- 
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N-benzyl-5,6-ditaydroxy-2-(2- 

methyM3-thiazol-4-yl)pyrimidine- 

4-carboxamide 




OCX) 



N-(l^-benzodioxol-5-ylmethyl)-5,6 
dihydroxy-2-(2-methyl-l,3-thiazol-4 
yl)pyriniidine-4-carboxamide 



343 



387 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-(2-methyl-l ,3-thiazol-4 
yI)pyrimidine-4-carboxamide 



403 



JLUUlt 
1 


6 s 




oO 


N-benzyl-5,6-dihydroxy-2-(2- 

methylpheayl)pyrimidine-4- 

carboxamide 


336 


A 


2 


u 




r° 


N-(2-cthoxybenzyI)-5 f 6-dihydroxy- 

2-(2-methylphenyl)pyrimidine-4- 

carboxamide 


380 


A 


3 


(J 




F 


N-[4-fluoro-3- 

(trifluoromethyl)benzyI]-5,6- 
dihydroxy-2-(2- 
raethyiphenyl)pyrimidine-4- 
carboxamide 


422 


A 


4 


<5- 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

(2-methylphenyI)pyriraidine-4- 

catboxanude 


354 


A 



- 166- 



WO 03/035076 
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5 




^-(2,3-dimcthoxybenzyI)-5,6- 
iihydroxy-2-(2- 
inethylphenyI)pyrimidine-4- 
;arboxamide 


396 


A 


6 


OH 


N-(3-chloro-4-methylbenzyl)-5 f 6- 
dihydroxy-2-(2- 
methylphenyl)pyrimidine-4- 
carboxamide 


384 


A 


7 


OH 

O CH, 


5,6-dihydroxy-N-(3-methoxybenzyI) 

2-(2-methylpheayl)pyrimidine-4- 

carboxamide 


366 


A 


8 


OH 


N-(3,4-difluorobcnzyl)-5,6- 
dihydroxy-2-(2- 
methylphenyl)pyrimidin©-4- 
carboxamide 


372 


A 


9 


OH 


N-(2,4-difluorobcnzyl)-5,6- 
dihydroxy-2-(2- 
methylphenyl)pyiimidine-4- 
carboxamide 


372 


A 


10 


OH 


N-benzyl-5,6-dihydroxy-2- 
phenylpyrimidinc-4-carboxamide 


322 


A 


11 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2- { 2-[(pyridin-2- 
ylcarbonyl)araino]phenyl Jpyrimidin 
e-4-carboxamide 


502 


I 


12 


OH 


N-[4-fluoro-2- 

(trifluoromethyl)benzyl]-5,6- 
dihydroxy-2-(2- 
methylphenyl)pyrimidine-4- 
carboxamide 


422 


A 



-167- 
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13 


OH 


N-(2>dihydro-lH-inden-2-yO-5,6- 

dihydroxy-2-phenylpyrimidinc-4- 

carboxamide 


348 


A 


14 


OH 


N-(2,3-dimethoxybenzyl)-5,6- 

dihydroxy-2-phenylpyrimidine-4- 

carboxamide 


382 


A 


15 




N-(23-dimethoxybenzyl)-5,6- 
dihydroxy-2-[2- 
(isonicotinoylamino) 
phenyl]pyrimidine-4-carboxamide 
(HCL salt) 


502 


I 


10 


Ay 


N-benzvl-2-r2-Cf TC2 3- 
dichlorobenzy l)amino]carbonyl } ami 
no)phenyl]-5,6- 
dihydroxypyrimidinc-4- 
carboxamide 


538 


G 


17 


7 


benzyl 4-{[(2-{4- 
[(benzylamino)carbonyl]-5,6- 
dihydroxypyrimidm-2- 
yl}phenyl)amino]carbonyl }piperidi 
ne-l-carboxylatc 


582 


I 


18 




N-benzyl-5,6-dihydroxy-2-[2-{l- 

naphthyImethoxy)phenyl]pyrimidin 

e-4-carboxamide 


478 


A 


19 




N-benzyl-2-[2-({[(2^. 
dichlorobenzyl)atoino]carbonyl }ami 
no)phenyI]-5,6- 
dihydroxypyrimidine-4- 
carboxamidc 


538 


G 



-168- 
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20 


OH 

(f X O Os. 


^-(2,3-dimethoxybenzyl)-5,6- 
:ffliydroxy-2-{2-[(pyridin-3- 
ylcarbonyl)amino]phenyl}pyiimidin 
s-4-carboxamide (TFA salt) 


502 


I 


21 


J" 


N- { 2-[4-(aminocarbonyl)-5,6- 
linyoroAypj iiiiJiuiii ^« 
yl]phenyl}phenylalaninamide 
(TFA salt) 


394 


A* 


22 




tert-butyl 3-({3-[4-(aminocarbonyl> 
5,6-dihydroxypyrimidin~2- 
yl]phenyl}amino)-3-oxo-l- 
phenylprop-2-ylcarbamate 


494.2 


I 


Tabli 


;6 . , 






1 




N-(3-chloro4-fluorobenzyl)-5,6- 

dihydroxy-2-(3- 
methylphenyl)pyrimidine-4- 

carboxamide 


388 


A 


2 


OH 


N-(3-chloro-4-methylbenzyl)-5,6- 
dihydroxy-2-(3- 
methylphenyi)pyrimidine-4- 
carboxamidc 


384 


A 


3 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 
[3-(morpholin-4- 
yImethyl)phenyl]pyrimidine-4- 
carboxamide (TFA salt) 


439 


B 


A 




N-(3-chlorobenzyl>-5,6-dihydroxy-2 

(3-methylphenyl)pyrimidinc-4- 

carboxamide 


370 


A 



-169- 



WO 03/035076 
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5 


V 0 


2- { 3-[(diethylamino)methyl]pheny 1 } 
Nf-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


425 


B 


6 




N-benzyl-5,6-dihydioxy-2-(3- 

Qitrophenyl)pyrimidine-4- 

carboxamide 


367 


A 


7 




N-(3-chloro-4-methylbenzyl)-2- {3- 
;(diethylamino)methyI]phenyl}-5 > 6- 
dihydroxypyrimidine-4- 
carboxamide (HC1 salt) 


455 


B 


8 


OH 

UJ" ° 

V 


N-(3-chloro-4-mcthylbenzyl)-2- {3- 
(diisopropylamino)methyl]pheiiyl}- 
5,6-dihydroxypyrimidine-4- 
carboxamide (HC1 salt) 


483 


B 


9 


U Y 


N-benzyl-5,6-dihydroxy-2-(3- 

methylphenyl)pyrimidine-4- 

carboxamide 


336 


A 


10 




N-Cl^r-biphenyW-ylmethyD-S,^ 
dihydroxy-2-(3- 
methylphenyl)pyrimidine-4- 
carboxamidc 


412 


A 


11 




N-(4-fluorobcnzyl)-5,6-dihydroxy-2 
{ 3-[(2-oxopyridin-l(2H)- 
yl)raethyl]phenyl}pyrimidine-4- 
carboxamide 


447 


A 


12 




5,6-dihydroxy-N-(2-mcthoxybcnzyi; 

2-(3-methylphenyl)pyrimidine-4- 

carboxanudc 


366 


A 



-170- 
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13 


q j6;^ 
& 


N-benzyl-5,6-dihydroxy-2-[3- 
(pyrrolidin-1- 

ylmelhyl)phenyl]pyriniidine-4- 
carboxamide (HCl salt) 


405 


B 


14 




2-{3- 

(dimetbylamiiio)methyl]phenyl}-N- 
(4-fluorobenzyl>5,6- 
dibydroxypyriinidiiie-4- 
carboxamide (TFA salt) 


397 


B 


15 




xt fi ,«h1r»rrt-J— mpthvlhenzvlVS 6- 

dihydroxy-2- {3-[(2-oxopyridin- 

l(2H)-yl)methyl]phenyl}pyrimidine- 

4-carboxamide 


477 


A 


16 


F 


vr ex 4^Hifln/\Tnrif»n7vn-5 6- 

dihydroxy-2- {3-[(2-oxopyridin- 

l(2H>yI)methyl]phenyi}pyriraidine- 

4-carboxamide 


465 


A 


17 


fy 


XT T/l flnnrn O 

N- [4-iiuoro-z- 

(trifluoromethyl)benzyl]-5,6- 
dihydroxy-2-{3-[(2-oxopyridin- 
l(2H)-yI)methyl]phenyl} pyrimidine 
4-carboxamide 


515 


A 


18 


OH 


JN-(2, 3-dimetny luenzy ij- j ,o- 
dihydroxy-2-(3- 
methylphenyl)pyrimidine-4- 
carboxamide 


364 


A 


1Q 


OH 

Br 


2-(3-bromophenyl)-N-(2^-dihydro- 
lH-inden-2-yI)-5,6- 
dihydroxypyrirnidine-4- 
carboxamidc 


426 


A 


2C 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 

{3-[(4-methylpipcrazin-l- 

yl) methy l]pheny 1 } pyrimidine-4- 

carboxamide (TFA salt) 


452 


B 



-171- 



WO 03/035076 
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21 


i IT 

V 


Nf-(4-fluorobenzyl)-5,6-dihydroxy-2- 

rlmethyl)phenyl]pyrimidine-4- 
:aiboxamide (TFA salt) 


437 


B 


22 


f J 

; 


^-(13-benzodioxol-5-ylmethyl)-5,6 

i:u,r^mvT> O-.I^JfOmtnt nnvridin- 

iinyoroxy-z- \ j- ia-*^ y * ivmi 
L(2H)-yl)methyI]phenyl}pyriinidiiie 

t-carboxamide 


473 


A 


23 


V 


N-(3-chloro-4-methylbenzyl)-2- { 3- 

/■a c /limpthvlninerazrn-1- 

yl)methyl]ptienyl}-5 t 6- 
dihydroxypyriniidine-4- 
carboxamidc (TFA salt) 


496 


B 


24 


CM 


N-benzyl-5,6-dihydroxy-2-{3-[(2- 

oxop yiiuiu- j. k***-*-} 
yl)mcthyl]phcnyl}pyrimidine-4- 

carboxamide 


429 


A 


25 


oc 


N-(2,4-dimethoxybenzyl)-5,6- 

^ttir/lfnvT/ 0 / ^-lY^-rorrtnvridiTi- 
ainycroxy-.fc- t -> L\-^ UAVJ f j 1 1Uil< 

l(^I)-yl)mcthyl]phenyl}pyriinidine 
4-carboxamide 


489 


A 


26 


Cr 


N-(2,3-dimcthoxybenzyl)-5 f 6- 

i44 K i tAm-v t/_0_ r^fTwrrnK Hill- 1 - 
Qlliy UTUAjr L-j-^yjf 11 wuv«-ia —■ 

ylmethyl)phenyI]pyrimidinc-4- 
caiboxamide (TFA salt) 


465 


B 


2*7 




2-{3- 

[(diisopropylamino)methyl]pheny 1 } • 
N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxypyriraidine-4- 
carboxamide (TFA salt) 


495 


B 


21 


X- 


5 ,6-dihydroxy-N-(3-methoxy benzyl 
2-{3-[(2-oxopyridin-l(2H> 
yI)methyl]phenyl}pyrimidine-4- 
carboxamidc 


) 459 


A 



-172- 
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29 


XT T 1^ 


N-(2p-aimethoxyoenzylj-j,o- 
dihydroxy-2-(3- 
methylphenyl)pyrimidine-4- 
carboxamide 




A 

A 


30 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-{3-[(2-oxopyridin- 
l(2H)-yl)methyl]phenyl}pyrimi<Kn& 
4-carboxamide 


489 


A 


31 




5,6-dihydroxy-2-(3-methylphenyI)- 

N-(3-phenylprop-2-ynyl)pyrimidme« 

4-carboxamide 


360 


A 


32 




N-benzyl-2-{3- 

i;(dimethyIamino)methyl]phenyl}- 
S ^-Hihvrirnxvovriniidine-4- 
carboxamide (TFA salt) 


379 


B 


33 


cnnr 


N-benzyl-2-[3-(U(3,4- 
dichiorobenzyl)amino]carbonyl } ami 
no)phenyl]-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


539 


G 


34 




N-benzyl-5 , 6-dihydroxy-2- [3- 
(piperidin-1- 

ylmethyl)pheny0pyrimidiae-4- 
carboxamide (TFA salt) 


419 


B 


35 




N-benzyl-2-{3-[(3,5- 
dimethy Ipiperazin- 1- 
yi)methyl]phenyl}-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


448 


B 


36 


is 


2-{3- 

[(dimethylamino)methyl]phenyl }-N- 
[3-fluoro-4-(trifluoromethyl)benzyl 
5,6-dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


465 


B 
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37 




^-(2,3-dimethoxybeozyl)-5,6- 
iihydroxy-2-[3-(piperidin-l- 
^lmethyl)phenyl]pyriinidine-4- 
;arboxamide (TFA salt) 


479 


B 


38 




N-(2,3-dimethoxybenzyl)-2-{3- 
;(dimethylamino)methyl]phenyl}- 
5,6-dihydroxypyriinidine-4- 
carboxamide (TFA salt) 






39 




2-{3-[(diethylamino)methyl]pheiiyl} 
N-(2,3-dimethoxybenzyl)-5 1 6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


467 


B 


40 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-(3-{ [(2,4^- 
trichlorophenyl)thio]methyl}phenyl) 
pyriraidine-4-carboxamide 


607 


B 


41 




5,6-dihydroxy-2-(3-nitrophenyl)-N- 

prop-2-ynylpyrimidine-4- 

carboxamide 


315 


A 








1 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 

(4-methyIphenyl)pyriinidine-4- 

carboxamide 


354 


A 






N-(2 1 4-difluorobenzyl>5,6- 
dihydroxy-2-(4- 
methylphenyl)pyrimidine-4- 
carboxamide 


372 


A 



-174- 
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■1 

J 




•,6-dihydroxy-2-(4-methylphenyl)- 

trifluoromcthyl)benzyl]pynmidine- 
l-carboxamide 


404 


A 


A 

4 


OH J 


^-[4-fluoro-2- 

;trifluoromethyl)benzy!]-5 t 6- 

iihydroxy-2-(4- 

cnethylphenyi)pyrimidine-4- 

carboxamide 


422 


A 


5 




N-(4-chlorobenzyl)-5,6-dihydroxy-2 

(4-methylphenyl)pyrimidine-4- 

carboxamide 


370 


A 


£ 

0 




N-(1.3-benzodioxol-5-ylmethyl>5,6 

dihydroxy-2-(4- 

methyiphenyl)pyrimidine-4- 

carboxamide 


380 


A 


7 




N-(3-chloro-4-methylbenzyl)-5,6- 
dihydroxy-2-[4-(pyrrolidin-l- 
ylmethyl)phenyl]pyrimidine-4- 
carboxamide (TFA sait) 


453 


B j 


8 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

[4-(pyrrolidiii-l- 
ylmethyl)phenyl]pyrimidinc-4- 

carboxamide (TFA salt) 


423 


B 


9 




N-(3,4-dimethylbenzyl)-5,6- 
dihydroxy-2-[4-(morpholin-4- 
ylmethyl)phenyl]pyrimidine-4- 
carboxamide (TFA salt) 


449 


B 


1( 




N-(2-ethoxybenzy!)-5,6-dihydroxy- 
2- [4-(morpholin-4- 
ylmethyl)phenyl]pyrimidine-4- 
carboxamide (TFA salt) 


465 


B 



-175- 
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11 


OS 


SI-(3-chloro-4-niethylbeiizyl)-5,6- 
imydroxy-2-[4-(morpholin-4- 
/lmethyl)phenynpyrimidine-4- 
:arboxaraide (TFA salt) 


469 


B 


12 


-.9 


N-(4-fluoroben2yl)-5,6-dihydroxy-2« 
4- (morpholin- 4- 
ylmethyl)phenyl]pyrimidine-4~ 
carboxamide (TFA salt) 


439 


B 


! 13 




N-(3-chlorobenzyl)-5,6-dihydroxy-2 

(4-methvlphenyl)pyiimidine-4- 

carboxamide 


370 


A 


14 




N-(3 t 4-difluorobcnzyl)-5,6- 
dihydroxy-2-(4- 
methylphenyl)pyrimidine-4- 
carboxamide 


372 


A 


15 




2-{4- 

rMimethvlammotaethvllphenyl}-N- 
(3,4-dimethyibenzyl)-5,6- 
dihydroxypyrimidine-4* 
carboxamide (TFA salt) 


407 


B 


16 




N-(3-chloro-4-methylbenzyl)-2-{4- 
(Tdimeth vlamino^methyl] phenyl } - 
5,6-dftydroxypyrimidine-4- 
carboxamide fEFA salt) 


427 


B 


17 


Js-OM 


N-(3-chloro-4-memylbenzyl)-2-{4- 
[(diethylamino)metbyl]phenyl } -5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


455 


B 


18 


9 


2-(4-[(diethylamino)methyl]phenyl] 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


425 


B 



-176- 
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19 


"if c 


^-(3-chioro-4-methylbenzyl)-5,6- 
Iihydroxy-2-[4-(piperidin- 1- 
flmethyl)phenyl]pyriinidine-4- 
;arboxamide (TFA salt) 


467 


B 


20 




^-(4-fluorobenzyl)-5,6-dihydroxy-2 
/Hpiperidin-l- 

/Imethyl)phenyl]pyrimidine-4- 
;arboxamide (TFA salt) 


437 


B 


21 




^U'-biphenyl-3-ykneftyl)-5,6- 
dihydroxy-2-(4- 
methylphenyl)pyrimidine-4- 
carboxamide 


412 


A 


22 




N-(2,3-dimcthoxybenzyl)-5 l 6- 
dihydroxy-2-[4-(moipholin-4- 
ylmethyl)phenyl]pyrimidine-4- 
carboxamide (TFA salt) 


481 


B 


23 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-(4-methylphenyl)pyrimidine-4- 

carboxamide 


380 


A 


24 




N-[4-fluoro-3- 

(trifluoromethyl)benzyl]-5,6- 
dihydioxy-2-(4- 
methylphenyl)pyrimidine-4- 
carboxamide 


422 


A 


25 




5 t 6-dihydroxy-N-(3-mcthoxybenzyi; 
o //Lm#»thvInhf»nvnnvriniidine'-4-- 
carboxamide 


366 


A 


It 


^"6 


N-(2-ethoxybenzyl)-5,6-dihydroxy- 
2-{4-[(4-methylpiperazin-l- 
yl)methyl]phenyl}pyrimidine-4- 
carboxamide (TFA salt) 


478 


B 



-177- 



WO 03/035076 
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27 


jfco 


N-(3-chloro-4-methylbenzyI)-5,6- 
dihy droxy-2- {4-[(4-methylpiperazin 
1-y l)methy l]phenyl } pyrimidine-4- 
carboxamide (TFA salt) 


482 


B 


28 


9 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(piperazin-l-ylcarbonyl)pyrimidine- 
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2-(benzyloxycarbonylaminomethyl)- 
N-(2,4-difluorobenzyl)-5,6- 
dihydroxypyrimidme-4- 
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fluorobenzyl)amino]carbonyl }-5,6- 
dihydroxypyriniidin-2- 
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dihydroxypyriinidnie-4- 
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dihydroxypyrirnidine~4- 

carboxamide 



354 




2-benzyl-5 J 6-dihydroxy-N-(l- 
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carboxamidc 
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2-(l,3-benzodioxol-5-ylmethyl>N- 
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dihydroxypyrimidine-4- 
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4-carboxamide (TFA salt) 
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-1 426 


I 






" N-(4-fluorobenzyl)-5,6-dihydroxy-S 
{l-[(pyridin-2- 

ylcarbonyl)amino]cyclohexyl}pyrir 
idine-4-carboxamide (TFA salt) 


I 466 
n 


I 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2 
{ 1-methy 1- 1 - [(morpholin-4- 
ylacety I)amino]ethyl }pyrimidine-4- 
carboxamide (TFA salt) 



448 




2-[l-(acetylammo)cyclohexyl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 



403 




N-(4-fluorobenzyl)-5 f 6-dihydroxy-2- 
[1-methyl-l- 

(methylainino)ethyl]pyriinidiDe-4- 
carboxamide 



335 




N-(4-fIuorobenzyl)-5-hydroxy-6- 
methoxy-2-{ l-methyl-l-[(pyridin-2- 
ylcarbonyi)araino]ethyl Jpyrimidine- 
4-caxboxamide (TFA salt) 



440 




2-[l-(dimcthylamino)cyciohexyl]-N- 
(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 



389 




benzyl l-(4-{[(4- 

fluorobenzyl)aniino]carbonyl }-5,6- 

dihydroxypyrimidm-2-yl)-l- 
methylethylcarbamate 



455 




2-(l-aminocyclohexyl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 



361 
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— * [9 

OH A 


- r 1 -f dimethvlarninoV 1- 
aethylethyl]-N-(4-fiuorobenzyl)-5,6 
ihydroxypyriinidine-4- 
arboxamide(TFAsalt) 


349 


E 


1 1 


OH I 
H,C CH, O 


^-(3-bromo4-fluorobenzyl)-2-[l- 
dimethylamino)4-methylethyl]-5,6 
lihydroxypyrinaidme-4- 
:arboxamide(TFAsalt) 


428 


E 


12 




benzyl H4-{[(4- 
luoroucn2yvanunojc<iiuuuyi/ 
hyckoxy-6-methoxypyrimidin-2-yl)- 
1-methylethylcarbamate 


469 


J 


13 


OH 


2-(l-amiao-l-methylethyl>-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


321 


A* 


14 




benzyl 

dimetboxybeiizyijaminojcar uuuji j 

5,6-dihydroxypyrimidin-2-yl)-l- 

methylethylcarbamate 


497 


A 


15 


^CH, 
H.C CH, 0 


2-(l-amino-l-methylethyl)-N-(4- 

fluorobenzyl)-5-hydroxy-6- 

methoxypyrimidine-4-caiboxamide 


335 


A* 


It 


H,C ' CH, 0 


2-[l-(dimcthylamino)-l- 

methylethyl]-N-(4-fluorobenzyl)-5- 

hydxoxy-6-methoxypyrinudine-4- 

carboxamide 


363 


A 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2 
( l-methyI-23-dihydro- lH-indol-2 
yl)pyrinudine-4-carboxamide (TFA 
salt) 



395 




N-(4-fluorobenzyl)-5 ,6-dihydroxy-2 
{2-pheayH-[(pyridin-2- 
yIcarbonyl)amino]ethyl}pyria)idine- 
4-carboxamide (TFA salt) 



488 




OCT- 



N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(2-methyl-l,2,3,4- 
tetrahydroisoqumoIin-3- 
yl)pyrimidine-4-carboxamide (TFA 
salt) 



409 




2-(2-benzoyl-l,2,3,4- 

tetrahydroisoquinolin-3-yI)-N-{4- 

fluorobenzyI)-5,6- 

dihydroxypyrimidine-4- 

caiboxanride 



499 




2-[l-(N^r-dimethylglycyl)-2,3- 
dihydro-lH-indol-2-yI]-N-(4- 
fluorobenzyl)-5 ,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 



466 




2-(23-dihydn>-lH-indol-2-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4~ 
carboxamide (TFA salt) 



381 



OH 




N-(4-fIuorobenzyl)-5,6-dihydroxy-2- 
(1,2,3,4- tetrahydroisoquinolin-3- 
yI)pyrimidine-4-carboxaniide 



395 
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1- (4-uuoTODenzyijo,o*umyuroAjr ^ 

2- (morpholin-4-ylacetyl)-l t 2,3,4- 

5trahydroisoquinolin-3- 
l]pyriinidine-4-carboxamide (TFA 

alt) 


522 


I 






t-(l-benzoyl-23-<iinydro-lll-inaoi- 
i-yl)-N-(4-fluorobenzyl)-5,6- 
lihydroxypyrimidine-4- 
:arboxamide 




I 


10 


o 


2-(l-benzyl-2,3-ainyaro- in-inaoi-z.- 
yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrlmidinc-4- 
carboxamide (TFA salt) 


471 


c 


11 




2-[l-(dimethylamino)-2- 
phenylethyl]-N-(4-fluorobcnzyl)-5,6 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


411 


c 


12 




benzyl 2-(4-{ [(4- 

fluorobenzyl)amino]carbonyl}-5,6- 

dihydroxypyrimidin-2-yl)indoliiic-l- 

carboxylate 




A 


1: 


| . OH 
CH, 


" 2-[2-(NJSf-dimethylglycyl)-l A3,4- 
tetrahydroisoquinolin-3-yl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


480 


I 


1' 




~tert-butyll-(4-{[(4- 
fluorobenzyl)amino]carbonyl}-5 t 6- 
dihydroxypyrimidin-2-yl>2- 
phenylethylcarbamate 


4S3 


A 
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OH 

(^^^^ 


2-{ l-[(N^-dimethyIglycyI)araino]- 
2-phenylethyl}-N-(4-fluorobenzyl)- 
5,6-dihydroxypyrimidine-4- 
carboxamide 


468 


I 


16 


OH 


2-(l-amino-2-phenylethyl)-N-(4- 


383 


A* 






fluorobenzyl)-5,6- 










dihydroxypyrimidine-4- 










carboxamide (TFA salt) 















1 


6 


benzyl 2-(4-{ [(4- 

fluorobenzyl)amino]carbonyl }-5,6- 

dihydroxypyrimidin-2-yi)piperidine- 

1-carboxylate 


481 


A 


2 




N-(4-fluoTobcnzyi)-5,6-dihydroxy-2- 

[l-(methy]sulfonyl)piperidin-2- 

yl]pyriniidine-4-carboxamidc 


425 


I 


3 




N-(4-fluorobenzyl)-5,6-dtiiydroxy-2- 

{ l-[(4-methyl-l,2,3-thiadiazol-5- 

yl)carbonyI]piperidin-2- 

yl } pyrimidinc-4-carboxamide (TFA 

salt) 


473 


I 


4 




N-(4-fluorobenzyl)-5 ,6-dihydroxy-2- 
[l-(lH-iniidazol-4- 
ylcarbonyl)piperidin-2- 
yl]pyrinuduie-4-carboxaniide (TFA 
salt) 


441 


I 


5 




2- { l-[(2,4-dimethyI- 1 ,3-thiazoI-5- 
yl)carbony l]piperidin-2-yl } -N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidinc-4- 
carboxamide (TFA salt) 


486 


I 
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OH 

1 OH s^S* 


^-(4-fluorobenzyl)-5,6-dihydroxy-2- 

1-methyl- lH-imidazol-2- 
rl)carbonyl]piperidin-2- 
d}pyrinudine-4-carboxamide (JFA 
alt) 


455 


I 


7 




ST-(4-fluorobenzyl)-5 f 6-dihydroxy-2 
l-(pyridazin-3-yicaibonyl)piperidin 
i-yl]pyrimidine-4-carboxamide 


453 


I 


8 




NT-(4-fluoroben2yl)-5,6-dihydroxy-2- 

{ l-[(4-methylmorpholin-2- 

yl)carbonyl]piperidin-2- 

yl }pyrimidine-4-carboxamide 


474 


I 


9 


OH 

o 


2-(l-acetylpipcridin-2-yl)-N-(4- 
fiuorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


389 


I 


10 




2-(l-benzoylpiperidin-2-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


451 


I 


11 


X) 


2-1 l-^aninnocarDonyi^pipciiuiu ^ 
yl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


466 


G 


i: 




N-(4-fluorobenzyl)-5,6-(Hhydroxy-2 
[l-(pyridin-2-ylcarbonyI)pipcridin-i 
yIJpyrimidine-4-carboxamide (TFA 
salt) 


, 452 
> 


I 



-217- 



WO 03/035076 



PCT/GB02/04742 



11 
IJ 


OH 


9_f 1 -f ITJ-henzirnida^ril-^- 
ylcarbonyl)piperidin-2-yl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyiimidine-4- 
carboxamide (TFA salt) 


491 


I 


1 A 

14 


OH 

\ 


[(ethylamino)carbonyl] piperidin-2- 
yl}-N-(4-fluorobenzyl)-5,6- 
dihydn)xypyiiaiidine-4- 
carbox amide 


418 


VJ 


1 < 




formylpiperidin-2-yl)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


375 


I 


lo 


OH 


KT ^A_fliiorrkK*»Ti'7vn_^ fv-HfhvHrrvifV-'?- 

rN ^*r~ 1 1 u U I U UCILZ.JT i J *J , l/~ UU1 Jr vAjf ^ 

piperidin-2-ylpyrimidinc-4- 
carboxamide 


347 


A* 


1*7 

17 




[l-(pyridin-4-yImethyl)piperidin-2- 
yl]pyrinudine-4-carboxatnide (TFA 
salt) 


438 




18 


OH 


N-(4-fluorobeii2yI)-5,6-dihydroxy-2- 
( l-isonicotinoylpiperidin-2- 
yl)pyriniidine-4-carboxamide (TFA 
salt) 


452 


I 


19 




N-{4-fluoiobenzyl)-5 l 6-dihydroxy-2- 
[ l-(moipholin-4-ylacetyl)piperidin- 
2-yl]pyriraidinc-4-carboxamide 
(TFA salt) 


474 


I 
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20 




(l-ethyIpiperidin-2-yl)-N-(4- 
fluorobenzyt)-5,6- 
dihydjoxypyriinidine-4- 
carboxamide (TFA salt) 



375 



21 





24 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
Hpyridin-3-ylcarbonyl)piperidiii-2- 
y]]pyriinidiiie-4-caTboxaiiiide (TFA 
salt) 



452 



N-(4-fluorobenzyl>5,6-dihydroxy-2- 
l-(pyridm-3-ylmethyl)piperidin-2- 
^]pyrimidine-4-carboxamide (TFA 



438 



2-(l-ben2ylpiperidin-2-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxanride (TFA salt) 



437 



N-(4-fluorobenzyl)-5 t 6-dihydroxy-2 
[l-(2-oxo-2-phenylethyl)piperidin-2- 
yl]pyrimidine-4-carboxamide (TFA 
salt) 



465 



25 



OH 




benzyl 2-(4-{[(2> 
dimethoxybenzyl)anuno]carbonyl } 
5,6-dihydroxypyrimidin-2- 
yl)piperidine-l-carboxylate 



523 



26 




N-(4-fluorobenzyl)-5 f 6-dihydroxy-2- 
(l-isobutylpiperidin-2-yl)pyrimidine 
4-carboxamide (TFA salt) 



403 
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r OH 


N-(4-fluorobenzyl)-5 ,6-dihydroxy-2 
(l-metfayIpiperidin-2-yI)pyrimidine- 

yf Kn V 1 /I A 1 I '1-4 A An]A\ 

^CaTDOXallUUC ^lr/\ SclilJ 


, 361 


D 


28 


OH 

1 

CH, 


2-[l-(N,N-dimetfaylglycyl)piperidin- 
2-yl]-N-{4-fluorobenzyl>5 > 6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


432 


I 


29 




2-{ l-[2-(dimethylamino)-2- 
oxoethyl]pipendin-2-yl }-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


432 


D 


30 




N-(2,3-dimethoxybcnzyl>5,6- 
dihydroxy-2-(l- 
isooicotinoylpiperidin-2- 
yl)pyrimidine-4~carboxamide (TFA 
salt) 


494 


I 


31 




N-(4-fluorobenzyl)-5 T 6-dihydroxy-2- 
l-(pyridin-2-ylmethyl)piperidin-2- 
yljpyrimidine-4-carboxanude (TFA 
salt) 


438 


D 


32 


CH 

v - 


2-( l-benzylpiperidin-2-yl)-N-(2,3- 
diniethoxybciizyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


479 


D 


33 


OH 

A" n 

w ° V 

1 

OS 


N^S-dimethoxybenzyO^-tl^N^ 
diraethylglycyl)piperidin-2-yl]-5,6- 
dihydroxypyrimidine-4- 
:arboxamide (TFA salt) 


474 


I 
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*-(23-dimethoxybenzyl)-5,6- 

ihydroxy-2-piperidin-2- 

rlpyrimidine-4-carboxaniide 


389 


A* 


Table 


18 _ _r 






1 


OH J 


M.benzyl-2-(l-formylpipendin-3-yl) 

5,6^dihydroxypyrimidine-4- 

-arboxamide 


357 


I 


2 




N-(2,3-dUmethoxybenzyl)-2-(l- 
formylpiperidin-3-yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


417 


I 


3 


OH 


N-(4-fluorobenzyl)-2-(l- 
formylpiperidin-3-yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


375 


X 


A 

4 


So 


benzyl 3-(4-{ [(4- 

fluorobenzyl)amino]carbonyl } -5,6- 

dihydroxypyrimidin-2-yl)piperidine- 

l-carboxylate 


481 


A 




O^CH, 


" 2-(l-acetylpiperidin-3-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


389 


I 
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6 




benzyl 3-(4~{[(2- 

ethoxy benzyl)amino]carbonyl } -5 ,6- 
tiihydroxypyriniidin-2-yl)piperidiiie- 
1-carboxylate 


507 


A 


7 




benzyl 3-{4- 

[(benzylamino)carbonyl]-5,6- 
dihydroxypyrimidin-2-y 1 } piperidine- 
1-carboxylate 


463 


A 


8 


■So . 


benzyl 3-(4-{[(3-chloro-4- 

methy Ibenzy l)amino]carbony I } -5 ,6- 

dihydroxypyrimidin-2-yl)piperidine- 

1-carboxylate 


511 


A 


9 




N-(4-fluorobenzyl)-5 f 6-dihydroxy-2- 
[ l-(morpholin-4-y lacetyl)piperidin- 
3-yl]pyrimidine-4-carboxainide 
(TFA salt) 


474 


I 


10 




2-(l-benzylpiperidin-3-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriraidine-4- 
carboxamide (TFA salt) 


437 


C 


11 




benzyl 3-(4-{ [(2,3- 
dimethoxybenzy I)amino]carbonyl } - 
5,6-dihydroxypyrimidin-2- 
yl)piperidine- 1-carboxylate 


523 


A 


12 




N-{4-fluorobenzyl)-5 f 6-dihydroxy-2- 
piperidin-3-ylpyrimidine-4- 
caiboxamide (TFA salt) 


347 


A* 
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OH * 

JL ^oh 2 

1 T ¥ ( 

LJ o 

\ 


t-[l-(N,N-dimethylglycyl)pipendui- 
J-yl]-N-(4-fluorobenzyl)-5,6- 
lihydroxypyrimidine-4- 
:arboxamide(TFAsalt) 


432 


I 


14 


OH J 
JL OH 


[Sl-benzyl-5,6-dihydroxy-2-piperidin- 
3-ylpyriniidine-4-carboxanude 
(TFA salt) 


329 


A* 


15 


OH 


N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-piperidin-3- 
ylpyrinudiiie-4-carboxainide ^TFA 

salt) 


389 


A* 


1 


» 19 


benzyl 4-(4-{ [(4- 

fluorobenzyl)amino]carbonyl } -5,6- 

dihydroxypyrimidin-2-yl)piperidine- 

l-carboxylate 


481 


A 


2 


if 

o 


N-(4-fluorobenzyl)-2-(l- 
fonnylpiperidin-4-yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


375 


I 


2 


o 


N-(3,5-dichlorobenzyl)-2-(l- 
formylpiperidin-4-yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


425 


I 
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>5c^O 


benzyl 4-{4- 

l\ix;iizyiaiiunojcarDonyij-j,o- 
dihydroxypyrimidiu-2-yl } pip eridine 
1-carboxylate 


463 


A 


5 




benzyl 4-(4-{[(3-chloro-4- 
methylbenzyl)amino]carbonyl } -5,6- 
dihydroxypyrirnidin-2-yI)piperidine- 
1-carboxylate 


511 


A 


6 




benzyl 4-(4-{[(2- 

exnoxy oenzy i janunojcaruonyi / o ,o- 
dihydroxypyrimidin-2-yl)piperidine- 
1-carboxylate _ 


507 


A 










7 






benzyl 4-(4-{[(2,3- 
dimethoxybenzyl)amiao]carbonyl }- 
5,6-dihydroxypyrimidin-2- 
ytypiperidine- 1-carboxylate 


523 


A 


8 




^OH ^.F 
O 


2-[l-(N,N-dimethylglycyI)piperid!n- 
4-yl]-N-(4-fluorobenzyI)-5,6- 
dihydroxypyriniidine-4- 
carboxamide ("TFA salt) 


432 


I 


9 


OH 




N-(4-fluoTobenzyl)-5,6-dihydroxy-2- 
(l-methylpiperidin-4-yl)pyriinidine- 
4-carboxaraide (TFA salt) 


361 


C 


10 


F 


N-(4-fluorobenzyl)-5,6-dihydroxy-2 
piperidin-4-y!pyrimidine-4- 
carboxaraide (TFA salt) 


347 


A* 



-224- 
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a 


OH 

"1 * 


N-(2,3-dimethoxybenzyl)-5,6- 

A \ Vi nrlm y 9 -ni npn ni n — 4— 

ylpyrimidine-4-carboxamide (TFA 
salt) 


389 


A* 


12 


OH 

6 


N-benzyl-5,6^ydroxy-2-piperidin< 
4-ylpyrimidine-4-carboxamide 
(TFA salt) 


329 


A* 


Tabic 








1 


u 


OH 

r N O 


N-(4-fluorobenzyl>5,6-dihydroxy-2- 
(l^,3,4-tetrahydroquinoIin-2- 
yl)pyrimidine-4-carboxamide (TFA 
salt) 


395 


A* 


z 




benzyl 2-(4-{[(4- 

fluorobenzyl)amino]carbony 1 } -5 ,6- 

dihydroxypyiimidin-2-yl)-3,4- 

dihydroquinoline-l(2H)-carboxylate 


529 


A 


3 




OH 

0 


2-(l-benzoyi-l,2,3,4- 

tetrahydroquinolin-2-yl)-N-(4- 

fluorobenzyl)-5,6- 

dihydroxypyrimidine-4- 

carboxamidc 


499 


I 


4 


6 


Jy oh rr" 


N-(4-fluorobenzyl>5,6-dihydroxy-2 
(l-methyl-1,2,3,4- 
tctrahydroquinolin-2-yl)pyrimidine- 
4-carboxamide (TFA salt) 


409 


C 



-225- 



WO 03/035076 



PCT/GB02/04742 







N-(4-fluorobenzyl)-5,6-dihydroxy-: 
[l-(pyridin-2-ylcarbonyl> 1^,3,4- 
ieiranyaroquiiioun-z-yljpyTiniiciine- 
4-carboxamide (TFA salt) 


I 500 


I 


t 




2-d-benzyl-l,2,3,4- 
tetrahydroquinolin-2-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


485 


C 


Table 21 


1 




2-(l-benzoylpiperazin-2-y!)-N-(4- 
fluorobenzyl)-5,6- 
dihydrpxypyrimidine-4- 
carboxamide (TFA salt) 


452 


A* 


2 


Cr" 


2-[l-(2-cMorobenzoyl)-4- 
methylpiperazin-2-yI]-N-(4- 
fluorobenzyI)-5,6- 
dihydroxypyrimidine-4- 
carboxamidc (HC1 salt) 


500 


I 


3 


OH 

L .N^ O 
CH, 


2-(4-acetyH-methylpiperazin-2-yl)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


404 


I 


4 


(J OC^pf 


2-(4-beo2oyl-l-methylpiperazin-2- 
yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxaraide (TFA salt) 


466 


I 


5 


a 


2-[l-(4-chlorobenzoyI)-4- 
methy!piperazin-2-yl]-N-(4- 
FIuorobenzyl)-5,6- 
lihydroxypyrimidine-4- 
:arboxamide (TFA salt) 


500 


I 
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q_i OH 


2- {4-[(ethyiamino)carbOQyl]-l- 
methylpiperazin-2-yl)-N-(4- 
fluorobenzyl)-5 ,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


433 


G 


7 


OH 

ex. 


2-[l-(3-chlorobenzoyl)-4- 
methylpiperazin-2-yl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


500 


I 


8 


OH 

L Jk o 

^CH 3 


2-(4-ethyl- l-methylpiperazin-2-y I)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


390 


C 


9 


OH 


2-(l-benzoyl-4-ethylpipera2in-2-yl)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


480 


C 


10 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[l-methyl-4- 

(methylsulfonyl)piperazin-2- 
yl]pyrimidine-4-carboxaniide (TFA 
salt) 


440 


I 


11 


OH 


2-(l-ben2oyl-4-methylpiperazin-2- 
yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamidc (TFA salt) 


466 


I 


12 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(l-methylpiperazin-2-yl)pyrimidine- 
4-carboxamide (TFA salt) 


362 


A* 



-227- 
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13 


OH 


tert-butyl 3-(4-{[(4- 
fluorobcnzyl)amino]carbonyl }-5,6- 
dihydroxypyriinidin-2-yI)-4- 
methylpiperazine- l-carboxylate 
(TFA salt) 


to* 




14 


OH 


1 A—HimP'f hvlnir»f»rn"7i'n _7 \/|\ "M f/1 

fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


j/O 




15 


. OH 


tert-butvl 3-f4-f IY4- 
fluoroben2yl)amino]carbonyl } -5,6- 
dihydroxypyrimidin-2-yl)piperazme- 
l-carboxylate (TFA salt) 


AAQ 
*r*rO 


A* 
A* 


16 




dimethylglycyl)piperazin-2-yi]-N-(4 
fIuorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


DO/ 


T 
1 


17 




-^•-\*t- ucuzy i- i.-incujy ipipcxaziii-z-yi J 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 




, C 


18 


6 


2-(l-benzoyl-4-isopropylpiperaziTj-2 
yIVN-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamidc (TFA salt) 


494 


c 


19 


OH j 
ts^N^CH, O 


N^-(4-fluoroben2yl)-5,6-dihydroxy-2 
[1 -isopropyl-4-methy lpiperazin-2- 
fl)pyrimidine-4-carboxamide (TFA 
aslt) 


404 


C 



-228- 
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20 


OH 

T 


benzyl 2-(4-{ [(4- 

fluorobenzyl)amino]carbonyl }-5,6- 
dihydroxypyrimidin-2-yl)piperazine- 


482 


A* 


21 


Ok X- ^ 


2-[4-(aniHnocarbonyl)-l- 
methylpiperazin-2-yl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (IP A salt) 


481 


G 


22 


'A rr p 

h 


1-benzyl 4-tert-butyl 2-(4-{[(4- 
fluorobenzyl)araino]carbonyl }-5,6- 
dihydroxypyrimidin-2-yl)piperazine- 
1,4-dicarboxylate 


580 (M-: 


A 


23 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[4-mcthyl- 1 -(pyridin-2- 
ylcarbonyl)piperaziii-2- 
yl]pyrimidine-4-carboxamide (TFA 
salt) 


467 


C 


24 


f^Sl OH 

1 j JL OH F 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
r l-methvI-4-f nvridin-2- 
ylcarbonyl)piperazin-2- 
yl]pyrimidine-4-carboxaniidc (TFA 
salt) 


467 


I 


25 




N-(4-fIuorobenzyl)-5,6-dihydroxy-2- 
(4-isopropyl- l-methylpiperazin-2- 
vnnvrimidine-4^arboxamide fXFA 
salt) 


404 


C 


26 


V 


2-[l-(NJSI-dimethyIglycyl)-4- 
methylpiperazin-2-yl]-N-(4- 
fluorobenzyI)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


447 


I 
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27 




2-[l-(NJ^-dimethylglycyl)piperazio- 
2-yl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


433 


A* 


28 




tert-butyl 4-(N,N-dimethylglycyl)-3- 
(4-{[(4- 

fluorobenzyl)amino]carbonyl } -5,6- 
dihydroxypyrimidin-2-yl)piperazine- 
1-carboxylate (TFA salt) 


533 


I 


29 


U J ; 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(4-methylpiperazin-2-yl)pyrimi(iine- 
4-carboxamide (TFA salt) 


362 


A* 


30 


° 


N-(4-fluorobenzyl>5,6-dihydroxy-Z 
prperazin-2-ylpyriinidine-4- 
carboxamide (TFA salt) 


348 


A* 
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Table 22 



1 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(4-methylmorpholin-3- 
yl)pyrimidine-4-carboxanude (TFA 
salt) 


363 


C 


2 


OH 


2-(4-benzyl-5-oxomorpholin-3-yl)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrinudme-4- 
carboxamide 


453 


A 


3 


OH 

V 


2-(4-benzylmorpholin-3-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


439 


C 


4 


l^N 0 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
moipholin-3-ylpyriniidine-4- 
carboxamide (TFA salt) 


349 


A* 



Table 23 



1 




OM 


2-[(2S f 4R)-4-(benzyloxy)-l- 
methylpyrroIidin-2-yl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


453 


A 


2 




Chiral 

7' 


2-[(2S,4R)-l-benzoyl-4- 

hydroxypyrrolidin-2-yl]-N-(4- 

fluorobenzyl)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


453 


I 



-231- 
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3 


OH * ChiraJ 

"if 0 " fy F 


N-(441uorobenzyI)-5,6-dihydroxy-2 
[(2S,4R)-4-hydroxy-l- 
methylpynt)Mii-2-yl]pyrimidiiie-4- 
carboxamidc (TFA salt) 


■ 363 


A* 


4 


CH CrtraJ 


2-[(2S,4R>l-benzyI-4- 

(beDzyloxy)pyrrolidin-2-yI}-N-(4- 

fluorobeozyl)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


529 


C 


5 




2-(l-benzoylpyirolidin-2-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


437 


I 


6 


o 

V • 


N-(4~fluorobenzyl)-5,6-dihydroxy-2- 
[l-(4-methoxybenzyl)-5- 
oxop)^olidin-2-yl]pyrimidine-4- 
carboxamide 


467 


A 


7 




N-(4-fluorobenzyl>5,6-dihydroxy-2- 
pyTTolidin-2-yIpyrimidine-4- 

L-oJ UUAculUUty ^11 ii. Sal y-J 


333 


A* 


8 


• ! 


2-[(2S,4R)-4-(benzyloxy)-l-(NJvT- 
dimethylgIycyl)pyrrolidin-2-yl]-N- 
{ 4-fluoiobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


524 


I 


9 


OH 

CH, 


N^4-fluorobenzyl)-5,6-dihydroxy-2- 
(l-methyIpym>lidin-2-yl)pyriinidine 
4-carboxamide (TFA salt) 


347 


D 



. -232- 
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10 


OH CWral 


2-[(2S,4RH-benzoyI-4- 
(benzyloxy)pynx)Udin-2-yl]-N-(4- 

fIuorobenzyl)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


543 


I 


11 


OH 


2-< l-benzylpyrrolidin-2-y I)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


423 


D 


12 \ 




2-(l-ben2oylpyrroUdin-2-yl)-N-{2,3- 

Him<*t ; hnYvHp'n7v1^- < 5 (5- 

dihydroxypyrimidine-4- 
carboxamide 


479 


I 


13 


OH 


tert-butyl (2S,4R)-2-(4-{[(4- 

■flimmhpTirvn^Triinnlcflrlvinvll-S 6- 

dihydjoxypyrimidm-2-yl>4- 
hydroxypyrrolidinc-l-carboxylatc 


449 


A* 


14 


OM Chbal 


2-{(2S,4R)-4-(benzyloxy)-l-[4- 

5 ^ f li \/l tin i n rt^fs^n *rf\ vTC nvrml \ H i n / — 
i qicu i y iHiiiiini juclLlaj y ij jjjr i* vuuih 

yl }-N-(4-fluorobenzyl)-5,6- 

dihyaxoxypyrirnidine-4- 

carboxamide 


614 


I 


15 


OH 

HO 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[(2S f 4R)-4-hydroxypyrrolidin-2- 
yl]pyrimidine-4-carboxamide (TFA 
salt) 


349 


A* 


16 


OH 

° 


2-[l-(NJM-dimethylglycyl)pyrrolidin 
2-yl]-N-(4-fluorobenzy])-5,6- 
dihydroxypyrimidtae-4- 
carboxamide (UFA salt) 


418 


I 



-233- 
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17 


\ n 


2-{ l-[2-(dimethylamino)-2- 
oxoethyI]pyrrolidin-2-yl}-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriniidine-4- 
carboxamide (TPA salt) 


418 


D 


18 


?H ChhjJ 


tert-butyl (2S,4R)-4-(benzyloxy)-2- 
(4-{[(4- 

fluorobenzyl)amino]carbonyl}-5,6- 
dihydkoxypyriirridin-2-yI)pyirolidin 
1-carboxylate 


539 

e 


A 


19 




2-[(2S,4R)-4-(benzyloxy)pyiroUdin- 
2-yI]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (HC1 salt) 


439 


A* 


Table 24 


1 




N-(l f r-biphenyl-3-yImetbyl)-5,6- 
dihydroxy-2-pyridin-2-ylpyrimidine- 
4-carboxamide (HC1 salt) 


399 


A 


2 


OH 

k^J* o 


N-(3-chloro-4-fluorobenzyl>5,6- 
dihydroxy-2-pyridin-2-ylpyrimidm& 
4-carboxamide (HCI salt) 


375 


A 


3 


OH 


N-(4-fluoroben2yl)-5,6-dihydroxy-2 
pyridin-2-yIpyrimidine-4- 
:arboxamide (HCI salt) 


341 


A 


4 


OH I 

\^ o 


^-(3-chlorobenzyl)-5,6-<lihydroxy-2 
>yridin-2-ylpyrimidine-4- 
:arboxamide (HCI salt) 


357 


A 
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J 




N-(3-chloro-4-methylbenzyl)"5,6- 
dihydroxy-2-pyridin-2-yIpyriniidirie- 
4-carboxamide (HC1 salt) 


371 


A 


c 
u 


OH 


N- (2,3-dimethoxybenzy 1)~5,6- 
dihydroxy-2-pyridin-2-ylpyrimidine- 
4-carboxanude (HC1 salt) 


383 


A 


t 


OH 


N-(2,3-dimethyibenzyl)-5 ,6- 
dihydroxy-2-pyri<ftn-2-ylpyriimdine- 
4-carboxamide (HC1 salt) 


351 


A 


Q 

o 


OH 


N-(2-chloro-4-fluorobenzy I)-5 , 6- 
dihydroxy-2-pyridin-2-ylpyrimidine- 
4-carboxamide (HC1 salt) 


375 


A 


n 

y 


OH 


5,6-dihydroxy-N-(2-methoxybenzyl) 
2-pyridin-2-ylpyrimidine-4- 
carboxamide (HCt salt) 


353 


A 


10 


OH 


N-benzyl-5,6-dihydroxy-2-pyridin-2 
ylpyrimidine-4-carboxamide (HC1 
salt) 


323 


A 


11 


OH 


5,6-dihydroxy-2-pyridin-2-yl-N- 
(pyridin-3-ylmethyl)pyrimidine-4- 
carboxamide (TFA salt) 


324 


A 



-235- 



WO 03/035076 



PCT/GB02/04742 



12 




5,6-dihydroxy-2-pyridin-2-yl-N- 
(pyridin-2-yImethyl)pyriinidine-4- 
carboxamide (TFA salt) 



324 



-236- 
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Table 15B 



Strucuture 


name 


M+1 


Procedure 


OH 

ft CH 3 X CH 3 « o4=0 




benzyl 1-[4-({[4~fluoro-2- 
(methylsuifonyi)benzyl]amino}carbony 
l)-5,6-dihydroxypyrimidin-2-yl]-1 - 
methytethylcarbamate 


b33 


A 


OH 

N if 
HgC CHg 


o o=s=o 


2-(1 -amino-1 -methy!ethyl)-N-[4-f luoro- 

2-(rnethylsulfonyl)benzyl]-5,6- 

dihydroxypyrimidine-4-carboxamide 


399 


A* 


HgC CKj § 0 =S=0 


2-[l -(dimethylamino)-1 -methyiethyI]-N 
(4-fluoro-2-(melhylsulfonyl)benzyl]-5,6 
dihydroxypyrimidine-4-carboxamide 


427 


C 


OH 

n< V oh h fY P 

A o 


2-(1 -aminocyctopropyl)-N-{4- 

fluorobenzyl)-5,6-dihydroxypyrimidine- 

4-carboxamide 


319 






2-[1-(dimethylamino)cyclopropyl]-N-(4 
fluorobenzyl)-5,6-dihydroxypyrimidine- 
4-carboxamide 


347 


c 






N-(4-fluorobenzy!)-5 f 6-dihydroxy-2-{1« 
[(pyrazin-2- 

ylcarbonyl)amino]cyciopropyl}pyrirnidi 
ne-4-carboxamide 


425 


I 




benzyl 1-(4-{[(4- 

fluorobenzyl)amino]carbonyf}-5,6- 

dihydroxypyrimidin-2- 

yl)cyclopentylcarbamate 


481 


A 


0 

N 


H 

^OH ^v^F 

o 


2-(1 -aminocyclopentyl)-N-<4- 

fluorobenzyl)-5,6-dihydroxypyrimid?ne- 

4-carboxamide 


347 


A* 


CH 3 N" 5 


O 


2-[1-(dimethylamino)cyclopentyl]-N-(4 
fluorobenzyl)-5 t 6<Jihydroxypyrimidine- 
4-carboxamide 


375 


C 



237 
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2-(1-{[(emylamino)cartX)ny!]amino}-1- 

methylethyl)-N-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 



392 



G 



2-[1 -(benzylamino)-l -methylethyl]-N- 

(4-fIuorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxanrilde 



411 



HiCCH, 6 



OHaCCH, J 



2-{1-(benzoylamino)-1-methylethyl]-N- 

(4-fIuoroben2yl)-5 f 6- 

dihydroxypyrimidine-4-carboxamid8 



425 



H,C OH, fi 



2-{1-[benzy!(methyl)aiTiino]-1 - 

methyfethyQ-N-(4-fluorobenzyl)-5,6- 

dfhydroxypyrimidine-4-carboxamide 



425 




2-[1 -(dimethyiamino)-1 -methylethyl]-N 
2-ethoxybenzyl)-5 f 6- 
dihydroxypyrimidine-4-carboxamide 



375 




H,C CH3 



N-(2-chlorobenzyl)-2-[1 - 
(dimethylamino)-1 -methylethyO-5,6- 
dihydroxypyrimidine-4-carboxamide 



365 



OH 




N-(2-chlorabenzyl)-2-[1 - 
(cfimsthyIamtno)-1 -methylethyl]-5 f 6- 
dihydroxypyrfmidine-4-carboxamide 



363 



H3C CHg 



CHg nV^Y^ 



N-(5-chloro-2-metbyfbenzyl)-2-[1- 
(dimethylamino)-1 -methy!ethyl]-5,6- 
dihydroxypyrimidine-4-carboxamkle 



379 



OH 



O^C CH, 6 



N-(4-f!uorobenzyl)-5 t 6-dihydroxy-2-{1 

methyl- 1 -[(pyrazin-2- 

ylcarbonyl) amino]ethyf}pyrimidine-4- 

carboxamide 



427 



238 
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H3C CH3 0 


2-[1-{diethylamino)-1-methylethyl]-N- 

(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


3// 


K 


OH 

H 3 C CH 3 0 


N-(4-fluorobenzyQ-5 f 6-dihydroxy-2-(1 - 
methyI-1 -morphoiin-4- 
ylethyl}pyrimidine-4-carboxamide 


391 


K 


CH 3 O 


N-<4-f luorobenzyl)-5,6-dihydroxy-2-{1 - 
methyl-1 -piperfdin-1- 
ylethyl)pyrimidine-4-carboxamide 


389 


K 


OH 

HjC CH 3 O 


N-(4-f luoroben2yi)-5,6-dihydroxy-2-(1 - 
methyl-1 -pyrrolidin-1- 
yle%l)pyrimkiine-4-carboxamide 


375 


K 


OH 

HjC CHj O 


N-(4-fluorobenzyI)-5,6-dihydroxy-2-{1 - 
methyl-1 -{methyl(pyridin-4- 
ylmethyl)amino]ethy0pyrimidine-4- 
carboxamide 


426 


C 


H 3 C CH, O S„ 

on 3 


2-[1-(dimethylamfno)-1-methy!ethylh 
5,6-dihydroxy-N-[2- 
(methylmio)benzyl]pyrimidine-4- 
carboxamide 


3// 


A 


J 0 CHg^CHa 0 


N1,N1-diethyi-N2-{1-(4-{[<4- 
fluoroben^)amino]carbony!}-5,6- 
dlhydroxypyrim1din-2-yl)-1 - 
methylethyOethanediamide 


448 




OH 

HgCCHa O 


2-[1-(1 ,4-dioxa-8-azaspiro[4.5]dec-8- 
yl)-1 -methyletayl]-N-(4-fluorobenzyl)- 
5,6-dthydroxypyrimidine-4- 
carboxamide 


447 


K 


OH 


N-{4-fluorobenzyl)-5 t 6-dihydroxy-2-(1- 
methyl-1 -{1(1 -methyl-1 H-imidazol-2- 
yl)carbonyl]amino]ethyl)pyrimidine-4- 
carboxamido 


429 


I 



239 
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KjCCH, O 


■™ V iiuv/i ulxzi iA.yiy**3 ( o^JiiiyurUAy*£H 

methyl-1 -(4-oxopipericfirvl - 
yl)ethyl]pyrimidine-4-cartJoxamWe 


!- 402 


\ K 


1 OH 

HfiCH, O 


rv(-^4-nuOroDenzyi)-o ( &<iinyciroxy-2-{ 
methyl-1 -[methyl03yridln-2- 
ylmethyl)amino]ethyl}pyrimldine-4- 
carboxamide . 


- 426 


C 


1 OHy OH 


fluorobenzyi)amino]cart)onyf}-5,6- 
dihydroxypyrimidin-2-yl)-1 - 
methy1ethy1]-4-niethylmojpholine-2- 
carboxamide 


448 


I 


J OH 


2-{1 «{acetyl(methyl)amino]-1 - 

methy!ethyl>N-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


377 


I 


1 O CH3 N CH 3 S 


2-{ l -(acelylam ino)-1 -methylethyl]-N- 

{4-fluorob8nzyl)-5,6- 

dihydroxypyrimidIne-4-carboxamide 


363 


I 




2-{1 -[4-(dImethylamino)piperidin-1 -yl]- 
1 -methyf ethyl}-N-(4-fiuorobenzyf)-5 ,6- 
dihydroxypyrimidine-4-carboxamide 




E 


\ V CH, & 








H.C CH, § 


iM-<2,3-dimetnoxyben2y1)-2-(1 - 
(dimethy!amino)-1 -methylethyl]-5 t 6- 
dihydroxypyrimidine-4K»rboxamide 


391 


A 


OH 


2-[4-(dimethylamlno)tetrahydro-2H- 

3yran-4-yl]-N-(4-fIuorobenzyl)-5,6- 

jihydroxypyrimidine-4-caitK3xamide 




c 


1 ' oh r 
Ho 


H^fluorobenzy1)-5,6-dihydroxy-2-(7- 
nethyl-7-azabtcydo[2^1]hept-1 - 
l)pyrimidine-4-carboxamide 


373 


C 



240 
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OH 


2-(7-acety!-7-azabicycto[2.2.1]hept-1- 

y!)-N-(4-f!uorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


401 


A 




OH 




2-(2-acetyl-2-azabicyclo[2.1 .1]hex-1- 

yl)-N-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


387 


A 




OH 




N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2- 
methyl-2-azabicyclo[2.1 . 1 ]hex-1 - 
yI)pyrimidtne-4-carboxamide 


359 


C 



241 
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Table 17B 



! structure 


I toame 

tert-butyl (2S,4R)-4-(benzyloxy)-2-(4 

{[(4-fluorobenzyl)amino]carbonyI}- 

5,6<fihydroxypyrimidin-2- 

yl)piperidine-1 -carboxylate 


M+1 
\ 553 


Procedure 
A 


Is^NH O 


2-[(2S ( 4R)-4-(benzyIoxy)pipericDi>2- 

yO*N-(4-fiuorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


453 


A* 




o 

3 


2-[(2S,4R)-4-(benzyloxy)-1 - 

methylpiperidin-2-yl]-N-(4- 

fluorobenzylJ-S.e- 

dihydroxypyrimidine-4-carboxamide 


467 


C 


OH 


o 


N-(4-fIuorobenzy!)-5 f 6-dihydroxy-2- 
[(2S,4R)-4-hydroxy-1- 
methyipiperidin-2-y0pyrimIdine-4- 
carboxamide 


377 


A* 




2-[1-acetyl-4-(benzyloxy)piperidin-2- 

yf]-N-(4-fluoroberizyI)-5,6- 

dihydroxypyrimidine-4-carboxarrude 


495 


I 
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Table 21 B 



Structure 


Name 


M+1 


Procedure 


OH 


2-(1-ethyI-4-methylpiperazin-2-yl)-N- 

(4-fluorobenzy!)-5,6- 

dihydroxypyrimidine-4-carboxamide 


390 


A 


k^N^O O 

O 


N-(4-fluorobenzyl)-5,6-dihydroxy-2-[4- 
methyi-1 -(pyrazin-2- 
ylcarbonyI)piperazin-2-yl]pyrimidine-4- 
carboxamide 


468 


A 



243 
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Table 22B 



Structure 


Name 


M+1 


Procedure 


OH 

k^N^O O 


tert-butyl 3-(4-{[(4- 

5,6-dihydroxypyrimidirv2- 
yl)th iomorpholine-4-carboxy late 


465 


A 


OH 

k^NH O 


N-(4-fluoroben2yl)-5,6- 
uinyuruxy ^ uiiuiiiurpr luui i~o~ 
ylpyrimidine-4-carboxamide 


365 


A* 


OH 


N-(4-fluorobenzyl)-5,6- 

umyuiuAy c 

methylthiomorpholin-3- 
yl)pyrimidine-4-carboxamide 


379 


C 


OH 

k^N^O O 


N-(4-fluorobenzyl)-5 1 6- 

u 11 lyui UAy~fc"[ 4 r"y|jy 1 iuii 1 £ 

y!carbonyI)thiomorpholin-3- 
yl]pyrimidine-4-carboxamide 


470 


I 


OH 

k^N^O O 
CH3 


2-(4-acetylthiomorpholiiv3-yf)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
car uoxam iae 


407 


I 


OH 
N-V OH 

O^NH HN 

^ V 1 

F 


tert-butyl 1-(4-{[(4- 
fluorobenzyl)amino]carbonyl}- 
5,6-dihydroxypyrimidin-2-yI)-2- 
methoxyethylcarbamate 


437 


A 



244 
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OH 

^OH 

3 O N 

6 

T 
F 


2-[1 -(dimethylamino)-2- 

methoxyethyO-N-(4- 

fIuorobenzyl)-5,6~ 

dihydroxypyrimidine-4- 

carboxamide 


365 


C 


OH 
N-V° H 

° 6 

T 

F 


2-[1-(acety!amino)-2- 

methoxyethyl]-N-(4- 

fluorobenzyl)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


379 


I 


OH 

nV oh 

NHj HN. 

Ml 

F 


2-(1 -amino-2-methoxyethyl)-N- 
(4-fiuorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


33/ 


A* 


O^NH HN^ 

nr 6 

V 

F 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-{2-methoxy-1 - 
[(pyridin-2- 

ylcarbonyl)arnino]ethyl}pyrimidi 
ne-4-carboxamide 


442 


! 


OH 

HN _ O 
H 


N-(4-f luorobenzyl)-2-[1 - 
(formyiamino)-2-methoxyethyl]- 
5,6-dihydroxypyrimidine-4- 
carboxamide 


365 


A 
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OH 

H,C' NH ° 


N-(4-fluorobenzyI)-5,6- 
dihydroxy-2-[2-methoxy-1 - 
(methylamino)ethyl]pyrimidine- 
4-carboxamide 


352 


A 


OH 


2-{1-[acetyl(methyI)amino]-2- 

methoxyethy!}-N-(4- 

fluorobenzyl)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


393 


I 


6 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-{2-methoxy-1 - 
[methyl(pyridin-2- 
ylcarbonyl)amino]ethyl}pyrimidi 
ne-4-carboxamide 


456 


I 
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Structure 


Name j 


M+1 


Procedure 


OH 

s T n 

6 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-[(4R)-3- 
(pyridin-2-yIcarbonyl)-1 ,3- 
tn iazo I iQ t n -4-y ij py n m i ui ne-** 
carboxamide 


456 


I 


OH 

s T H 

V^NH O 


N-(4-fluorobenzyl)-5 f 6- 
dihydroxy-2-[(4R)-1,3- 
thiazolidin-4-yl]pyrimidine-4 
carboxamide 


351 


A* 


OH 

/^V^^M^S^ 1 ^^^^ 

s T 1 

\-N O 
CH3 


N-(4-fluorobenzy1)-5,6- 

dihydroxy-2-[(4R)-3-methyl- 

1,3-thiazolidin-4- 

yl]pyrimidine-4- 

carboxamide 


365 


C 


OH 

< T N n 

V Y° 0 


2-(3-acetyl-1 ,3-thiazolidin-2 
yl)-N-(4-fluorobenzyI)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


393 


I 


OH 

V-N O 

CHg 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-(3-methyl-1 ,3- 
thiazolidin-2-yl)pyrimidine- 
4-carboxamide 


365 


C 
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Table 25B 



Structure 



Name 



M+1 



Procedure 



N-(4-fluorobenzy0-5,6-cfihydroxy-2- 
(1 ,2 t 4-trimethyIpipera2in-2- 
yl)pyrimidirie-4-carboxamide 



390 




2-[2,4-dimethyl-1-(pyrazin-2- 
ylcarbonyl)piperazin-2-yQ-N-(4- 
fluorobenzyQ-5,6- . 
dihydroxypyrimidine-4-carboxamide 



482 




2-(1-acetyl-2,4-dimethylpiperazin-2 

yl)-N-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 



418 



H3C-0- 



OH 

uc f li 



OH 




tert-butyl 1-(4-{[(4- 
fluorobenzylJaminolcarbonylJ-S.e- 
dihydroxypyrimidin-2-yl)-2-methoxy- 
1 -methylethylcarbamate 



451 



2-(1 -amino-2-methoxy-1 - 

methyIethyl)-N-(4-fluorobenzyl)-5 t 6- 

dihydroxypyrimidine-4-carboxamide 



351 



OH 



2-[1 -(acetylamino)-2-methoxy-1 - 

methylethyI]-N-(4-fIuorobenzyl)-5 f 6- 

dihydroxypyrimidine-4-carboxamide 



393 



hn^o o 
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( 

N 

H 3 C % CH 


}H 

0 

3 


2-[1-(dimethylamino)-2-methoxy-1 - 
methyIethyl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide 


379 


C 


H,C' NH ° 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[2-methoxy- 1 -methyl-1 - 
(methylamino)ethyl]pyrimidine-4- 
carboxamide 


365 


C 


OH 

o 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
{2-methoxy-1 -methyl-1 -[(pyridin-2- 
ylcarbonyljaminolethyljpyrimidine-^ 
carboxamide 


456 


G 




2-(1,2-dimethylpiperidin-2-yl)-N-(4- 
fluorobenzylJ-S.e- 

dihydroxypyrimidine-4-carboxamide 


375 


C 


OH 

CH 3 || 
^ N -CH, 


o 




CH, 


2-{1 -[acetyl(methyl)amino]-2- 
methoxy-1 -methylethyi}-N-(4- 
fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


407 


I 


OH 

o 


N-(4-f!uorobenzyl)-5,6-dihydroxy-2- 
{2-methoxy-1 -methyM - 
[methyl(pyridin-2- 

ylcarbonyl)amino]ethyl}pyrimidine-4- 
carboxamide 


470 


I 


J 

6"- 


H 

^OH ^J? 

o 


2-{1- 

[(cyclohexyimethyl)(methyl)amino]- 
2-methoxy-1 -methylethyi}-N-(4- 
fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


461 


C 
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OH 



OH 




6 



NH O 



2-{1 -[(cydohexylmethy!)amino]-2- 
methoxy-1-methy!ethyl}-N-(4- 
fluorobenzyi)-5,6- 
dihydroxypyrimicfine-4-carboxamide 



447 




2-{1 -[(cyclohexylmethyl)amino]-2 
methoxy- 1 -methylethyl}- N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide 



361 




2-(4-acetyM f 2-dimethylpiperazin-2- 
yl)-N-(4-fIuorobenzyl)-5 ? 6- 
cDhydroxypyrimidine-4-carboxamide 



418 



OH 




2-{1 -acety(-2-methylpiperidin-2-yl)- 

N-(4-fluorobenzyi)-5,6- 

dihydroxypyrimidine-4-carboxamide 



403 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 
2-methyl-1-(pyrazin-2- 
yicarbonyl)piperidin-2-yl]pyrimidine- 
4-carboxamide 



467 



OH 




OMe 



^2>dimetooxybenzyl)-2-(1 ,2- 
dimethylpiperidin-2-yl)-5 t 6- 
dihydroxypyrimidine-4-carboxamide 



417 




N-^-fiuorobenzylJ-S.e-dihydroxy^- 
2-methyM -{pyridin-2- 
ylcarbonyl)piperidin-2-yf]pyrimidine- 
4-carboxamide 



466 
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OH 

cH tS 




2-{l -[(2,4-dimethyl-1 ,3-thiazol-5- 
yl)carbony0-2-methylpiperidin-2-yl}- 
N-(44luorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide 


500 


A 




OH 




2-[(2S)-1-acetyl~2-methylpyrrolidin- 

2-yl]-N-(4-fiuorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


389 


A 



251 



WO 03/035076 



PCT/GB02/04742 



While the foregoing specification teaches the principles of the present 
invention, with examples provided for the puipose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
5 that come within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . A compound of Fonnula (I): 

PH 



OR 2 



N"V R 



3 

4 

(Q; 



5 wherein 
Rl is 

(1) -H, 

(2) -Ci-6 alkyl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, -OH, -CN, 

-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02R* -SRa, 
-S(=0)Ra, -N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb), N(Ra)-C(=0)-Co- 
6 alkyl-N(RbRC), -S02R a , -N(Ra)S02Rb, -S02N(RaRb), 

NR b 

R 1 

-N(Ra)-C(=0)Rb, R° , -N(Ra)C(=0)N(RbRC), 

15 -N(Ra)C(=0)C(=0)N(RbRc), or -N(Ra)C(=0)ORb, 

(3) -O-Ci^ alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra -C02Ra -SRa, 
-S(=0)Ra -N(RaRb), -C(=O)-C0-6 alkyl-N(RaRb), N(Ra)-C(=O)-C0- 
20 6 alkyl-N(RbRC), -S02R a , -N(Ra)S02Rb, -S02N(R a Rb), or 

-N(Ra)-C(Rb)=0, 

(4) -Rk 

(5) -Ci_6 alkyl-Rk, wherein the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH, -CN, 
25 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 

-N(Ra)C(=O)-C0-6 alkyl-N(RbRc), or -N(Ra)-C2-6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha to N(Ra), 
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(6) -C2-5 alkenyl-Rk, 

(7) -C2-5 alkynyl-Rk 

(8) -Co-6 alkyl-O-Co-6 alkyl-Rk, 

(9) -Co-6 alkyl-S(O) n -C0-6 alkyl-Rk 
5 (10) -O-Ci-6 alkyl-ORk 

(11) -O-C1-6 alkyl-O-Ci-6 alkyl-Rk 

(12) -O-C1-6 alkyl-S(0) n Rk 

(13) -Co-6alkyl-N(Ra)-Rk 

(14) -Co-6 alkyl-N(Ra)-Ci-6 alkyl-Rk 
10 (15) -Co-6 alkyl-N(Ra)-Ci_6 alkyl-ORk, 

(16) -Co-6 alkyl-C(=0)-Rk, 

(17) -Co-6 alkyl-C(=0)N(Ra)-Co-6 alkyl-Rk 

(18) -Co-6 alkyl-N(Ra)C(=O)-C0-6 alkyl-Rk 

(19) -Co-6 alkyl-N(Ra)C(=O)-O-C0-6 alkyl-Rk 
15 (20) -C1-6 alkyl which is: 

(i) substituted with aryl or -O-aryl, wherein the aryl is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Ci-6 alkyl-ORa, 
-C1-6 haloalkyl, -0-Ci_6 alkyl, -O-Ci-6 haloalkyl, 

20- methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(ii) substituted with -Rk -Ci-6 alkyl-Rk -N(Ra)-C(=O)-C0-6 
alkyl-Rk -C 0 -6 alkyl-N(Ra)-Co-6 alkyl-Rk -C0-6 
alkyI-O-Co-6 alkyl-Rk, or -Co-6 alkyl-N(Ra)-C(=0)-Co-6 
alkyl-Rk; and 

25 (iii) optionally substituted with one or more substituents each of 

which is independently halogen, -OH, -CN, -O-C 1-6 alkyl, 
-O-Ci-6 haloalkyl, or -N(RaRb), or 
(21) -Ci-6 alkyl, substituted with -O-Ci-6 alkyl, and with a substituent 

selected from the group consisting of -N(R a )C(=0)Rk and 
30 -N(Ra)Ci-6 alkyl-Rk 

R2 is -H or -Ci-6 alkyl which is optionally substituted with one or more substituents 

each of which is independently 

(1) halogen, 

(2) -OH, 
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(3) -CN, 

(4) -O-Ci-6 alkyl, 

(5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra 
5 (7) -C0 2 R a , 

(8) -SRa, 

(9) -S(=0)Ra 

(10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

10 (12) -N(Ra)-C(=0)-Ci-6 alkyl-N(RbRC), 

(13) -S02R a , 

(14) -N(Ra)S0 2 R b , 

(15) -S02N(R a Rb), 

(16) -N(R a )-C(Rb)=0, 
15 (17) -C3-8 cycloalkyl, 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Ci-6 
alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-Co-6 alkyl-N(RaRb), or -Ci-6 alkyl substituted with a 5- 
20 or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally 
substituted with from 1 to 3 substituents each of which is 
independently -Ci-6 alkyl, oxo, or a 5- or 6-membered 

25 heteroaromatic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; wherein the 
30 heterocycle is optionally substituted with one or more 

substituents each of which is independently -Ci-6 alkyl, 
-O-Ci-6 alkyl, oxo, phenyl, or naphthyl; 

R3 is -H or -Ci-6 alkyl; 

35 
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R4is 

(1) H, 

(2) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
5 0-Ci^alkyl,-0-Ci-6h^ 

-C02R a , -SRa -S(=0)Ra -S02R a , or -N(Ra)C02R b , 

(3) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, or 
O-Ci^ alkyl, and which is substituted with 1 or 2 substituents 

10 each of which is independently: 

(i) C3-8 cycloalkyl, 

(ii) aryl, 

(iii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5.7 cycloalkyl, 

15 (iv) a 5- or 6-membered saturated heterocyclic ring 

: containing from 1 to 4 heteroatoms 
. independently selected from N, O and S ? 

(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 

20 independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

25 (4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

30 (8) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 
(9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 
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(10) a 9- or 10-membered fused tricyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 

5 each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 

carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Q-6 alkyl-ORa, -C^g 
haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -CN, -NO2, -N(R a Rb), 
10 -Cl-6 alkyl-NCRaRb), -C(=0)N(RaRb), -C(=0)Ra -C02R a , -Ci-6 

alkyl-C02R a , -OC02R a , -SR a , -S(=0)R a , -S02R a -N(R a )SC>2R b , 
-S02N(R a Rb), -N(R a )C(=0)Rb, -N(R a )C02Rb -Ci-6 
alkyl-N(R a )C02R b , aryl, -Q-6 alkyl-aryl, -O-aryl, or -C()-6 alkyl-het 
wherein het is a 5- or 6-membered heteroaromatic ring containing from 
15 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Ci-6 alkyl, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, oxo, or -C02R a ; 
each saturated heterocyclic ring in (3)(iv) or the 
20 saturated heterocyclic ring in (8) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
25 from N,0 and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
. ring in (9) or each fused bicyclic heterocycle in (3)(vi) or the 
fused bicyclic heterocycle in (10) is optionally substituted with 
one or more substituents each of which is independently 
30 halogen, -Ci-6 alkyl, -Q-6 haloalkyl, -O-Ci-6 alkyl, -O-Q-6 

haloalkyl, oxo, aryl, or -Ci-6 alkyl-aryl; 

or alternatively R3 and R 4 together with the N to which both are attached form a C3-7 
azacycloalkyl which is optionally substituted with one or more substituents each of 
35 which is independently -C 1-6 alkyl or oxo; 
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each Ra, Rb rc, and Rd is independently -H or -Ci-6 alkyl; 

Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
5 substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Ci-6 alkyl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, 

-OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra, -C02Ra, -SRa -S(=0)Ra, -N(R3Rb), 
-C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRC),.sO2Ra, 
15 -N(Ra)S02Rb,-S02N(RaRb),or-N(Ra)-C(Rb)=0, 

(5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra -C02Ra -SRa, -S(=0)Ra -N(RaRb), 
20 -C(=O)-(CH 2 )0-2N(RaRb) j 

N(Ra>C(=OKCH2)0-2N(RbRc),^O2Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(6) -N0 2 , 

(7) oxo, 

25 (8) ethylenedioxy, spiro substituted on a ring carbon in a saturated 

ring of Rk, 

(9) ' -C(=0)Ra 

(10) -C0 2 Ra, 

(11) -SRa 

30 (12) -S(=0)Ra, 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0)-Ci-6 alkyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb, 
35 (17) -S02R a , 
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(18) -S02N(RaRb), 

(19) -N(Ra)S02R b , 

(20) -Rm, 

(21) -Ci_6 alkyl-R m , wherein the alkyl is optionally substituted with 
5 one or more substituents each of which is independently 

halogen, -OH, -CN, -Ci-6 haloalkyl, -O-Q-6 alkyl, 
-O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
-S(=0)Ra -N(RaRb), -N(R a )C02R b , -S02R a , 
-N(R a )S02R b » -S02N(RaRb), or -N(Ra)-C(Rb)=0, 
10 (22) -C0-6 alkyl-N(Ra)-Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-O-Co-6 alkyl-Rm, 

(24) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

(25) -Co-6 alkyl-C(=0>Co-6 alkyl-Rm, 

(26) -C(=0>0-Co-6 alkyl-Rm, 

15 (27) -C(=0)N(Ra)-Co-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0)-C 1-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -Cl-6 haloalkyl, 
20 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, 

-SRa -S(=0)Ra, -N(R a R b ), -N(Ra)C02R b , -S02R a , 
-N(Ra)S02R b , -S02N(R a Rb), or -N(Ra)-C(R b )=0, 

(30) -N(Ra)-C(=0>N(R b )-Co-6 alkyl-Rm, 

(3 1) -N(Ra)-C(=0)-0-Co-6 alkyl-Rm, 0 r 

25 (32) -N(Ra>C(=O)-N(Rb)-SO2-C0-6 alkyl-Rm; 

carbocycle in Rk is (i) a C3 to C8 monocychc, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or (iii) a Cn to C16 tricyclic ring system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
30 saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocychc ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
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with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, tricyclic ring system, or tricyclic ring system contains from 1 to 6 
heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
5 any one or more of the nitrogen heteroatoms is optionally quaternized; 

each is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
10 which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein 

the cycloalkyl or the aryl is optionally substituted with one or more 
15 substituents each of which is independendy halogen, -Ci-6 alkyl, -Ci_6 

haloalkyl, -O-Ci-6 alkyl, -O-Cl-6 haloalkyl, -N(RaRb), aryl, or -Ci-6 
alkyl-aryl; and 

the monocyclic or bicyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Ci-6 alkyl 

20 optionally substituted with -O-Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 

-O-Ci-6 haloalkyl, oxo, aryl, -Ci-6 alkyl-aryl, -C(=0)-aryl, -CC>2-aryl, 
-CO2-C1-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 

25 independently selected from N, O and S; and 

each n is independently an integer equal to zero, 1 or 2; 
or a pharmaceutically acceptable salt thereof. 

2. The compound according to claim 1, wherein Rl is: 



30 



(1) -H, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 
35 . substituents each of which is independently halogen, -OH, -CN, 
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-O-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra, -C02R 3 , -SRa 
-S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(Rl>Rc), -S02Ra, -N(Ra)S02R b , 



NR b 



R a X 



c 



-S02N(RaRb), -N(Ra)-C(=0)Rb R 
5 -N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 

-N(Ra)C(=0)ORb, 

(3) -R\ 

(4) -Ci_4 alkyl-Rk, wherein the alkyl is optionally substituted with 1 or 2 

substituents each of which is independently halogen, -OH, -CN, 
10 -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -N(RaRb), or -N(Ra>(CH2)2-4-OH, 

(5) -O-(CH 2 )0-3-R k » 

(6) -Ci-4 alkyl-O-(CH2)0-3-R k . 

(7) -(CH2)0-3-5(O)n-(CH 2 )0-3-R k . 

(8) -0-(CH 2 )l-3-ORk 

15 (9) -0-(CH 2 )l-3-0-(CH 2 )l-3-R k , 

(10) -0-(CH2)l-3-S(0)nR k , 

(11) -(CH2)0-3-N(Ra>Rk, 

(12) -(CH 2 )0-3-N(Ra>(CH2)l-3-R k , 

(13) -(CH2)0-3-N(Ra)-(CH2)l-3-ORk, 
20 (14) -(CH2)0-3-C(=O)-Rk, 

(15) -(CH2)0-3-C(=O)N(Ra)-(CH 2 )0-3-R k , 

(16) -(CH2)0-3-N(Ra)C(=OHCH2)0-3-R k , 

(17) -(CH2)0-3-N(Ra)C(=O)-O-(CH2)0-3-R k , 

(18) -Ci-6 alkyl which is: 

25 (i) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -Ci_4 alkyl, -Ci-4 alkyl-ORa, 
-Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, 
methylenedioxy attached to two adjacent carbon atoms, or aryl; 

30 (ii) substituted with -Rk-(CH2)l-3-R k . 

-N(Ra)-C(=O)-(CH2)0-3-R k ,-(CH2)0-3-N(Ra)-(CH 2 )0-3-R k . 
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or-(CH2)0-3-O-(CH2)0-3-R k . or 

-<CH2)0-3-N(Ra)-C(=O)-(CH2)0-3-R k ;and 

(iii) optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
5 -0-Ci-4haloalkyl,or-N(RaRb), 

(19) -C(CH3)2N(Ra)C(=0)OCH2Rk 

(20) -C(CH3)2N(Ra)CH2Rk 

(21) -C(CH3)2N(Ra)C(=0)Rk 

(22) -C(Rb)(N(Ra)C(=0)Rk)(CH 2 ORc), or 
10 (23) -C(Rb)(N(Ra)(CH2)-Rk)(CH20Rc), 

or a pharmaceutically acceptable salt thereof. 

3. Ihe compound according to claim 2, wherein Rl is: 

15 

(1) -H, 

(2) -Ci^ alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02Ra, -SRa, 
20 -S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02R a , -N(Ra)S02Rb, 



NR b 



d 



A R 1 
R l 

-S02N(RaRb),-N(Ra)-C(=0)Rb R c , • 

-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)ORb, 

25 (3) -Rk, . 

(4) -CH(CH3)-Rk 

(5) -(CH2)l-4-R k . wherein the -(CH2)i-4- moiety is optionally substituted 
with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

(6) . -(CH 2 )i-2-O-(CH 2 )0-l-R k , 

30 (7) -(CH2)l-2-S(O) n -(CH 2 )0-l-R k , 

(8) -0-(CH2)l-2-ORk, 

(9) -0-(CH 2 )l-2-0-(CH 2 )l-2-R k 
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(10) -0-(CH2)l-2-S(0) n R k , 

(11) -(CH2)l-2-N(R a )-R k , 

(12) -(CH2)l-2-N(Ra)-(CH2)l-3-R k . 

(13) -(CH2)l-2-N(R a )-(CH2)l-3-OR k , 

5 (14) -(CH2)0-2-C(=O>R k . 

(15) -C(=0)N(Ra)-(CH 2 )l-2-R k , 

(16) -(CH2)0-2-C(=O)N(Ra)-(CH2)0-2-R k » 

(17) -(CH2)l-2-N(R a )C(=O)-(CH2)0-l-R k » 

(18) -(CH2)l-2-N^ a )C(=O>O-(CH2)0-l-R k > 
10 (19) -Ci-4 alkyl which is: 

(i) substituted with aiyl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Ci-4 alkyl, -Ci-4 fluoroalkyl, 
-O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, methylenedioxy attached 

15 to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -R k ,-(CH2)l-3-R k . 
-N(Ra)-C(=O)-(CH2)0-3-R k .-N(Ra)-(CH2)l-3-R k , 
-0-(CH2)l-2-R k . or -N(Ra)-C(=O)-(CH2)0-2-R k ; and 

(iii) optionally substituted with from 1 to 4 substituents each of 
20 which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 

-O-Ci-4 haloalkyl, or -N(RaRb), 

(20) -C(CH3)2N(R a )C(=0)OCH2R k , 

(21) -C(CH3)2N(Ra)CH2R k , 

(22) -C(CH3)2N(R a )C(=0)R k , 

25 (23) -C(Rb)(N(Ra)C(=0)R k )(CH20RC),or 

(24) -C(Rb)(N(Ra)(CH2)-R k )(CH20Rc), 
or a pharmaceutically acceptable salt thereof. 



30 



4. The compound according to claim 1, wherein 

Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
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independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S: 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
5 ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

10 (4) -Ci-4 haloalkyl, 

(5) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02R a , 
-SRa -S(=0)Ra -N(R a R°), -C(=O)-(CH 2 )0-2N(RaRb), 
15 N(Ra)-C(=O)-(CH2)0-2N(RbRc),-SO2R a , 

-N(Ra)S02R b , -S02N(RaRb), or -N(R a )-C(Rb)=0, 

(6) -O-Ci-4 haloalkyl 

(7) -O-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independentiy -OH, -CN, 
20 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra-C02R a , 

-SRa -S(=0)Ra -N(R a Rb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRC),-SO2R a , 
-N(Ra)S0 2 Rb, -S02N(RaRb), or -N(R a )-C(Rb)=0, 

(8) -N02, 
25 (9) oxo, 

(10) -C(=0)Ra, 

(11) -C02R a , 

(12) -SRa 

(13) -S(=0)Ra, 
30 (14) -N(R a Rb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci-6 alkyl-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 

(18) -S02R a , 

35 (18). -S02N(RaRb), 
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15 



(19) -N(Ra)S02R b , 

(20) -Rui, 

(21) -CH(CH3)-Rm 

(22) -(CH2)l-4-R m , 

(23) -(CH2)0-2-N(R a )-(CH2)0-2~R m , 

(24) -(CH2)0-2-O-(CH2)0-2-R m , 

(25) -(CH2)0-2-S-(CH2)0-2-R m , 

(26) -(CH2)0-2-C(=O)-(CH2)0-2-R m , 

(27) -C(=O)-O-(CH2)0-2-R m , 

(28) -C(=0)N(Ra)-Rm, 

(29) -N(Ra)C(=0>Rm, 

(30) -N(Ra)C(=0>(CH2)l-3-R m » wherein the -(CH2)l-3- moiety is 

optionally substituted with one of -N(RaRb), 
-N(Ra)C02Rb -S02R a , -N(Ra)S02R°, -S02N(R a Rh), 
or-N(Ra)-C(Rb)=0, 

(31) -N(Ra)-C(=0)-N(Rb)-(CH2)l-2-R m , 

(32) -N(Ra)-C(=0)-0-(CH2)l-2-R m , or 

(33) -N(Ra)-C(=0)-N(Rb)S02-R m ; 



20 or a pharmaceutically acceptable salt thereof. 

5. The compound according to claim 4, wherein 

each Rm is independently C5.7 cycloalkyl; aryl selected from phenyl and naphthyl; a 
25 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; or a 
bicyclic heterocycle which is a benzene ring fused to a 5- or 6-membered, saturated or 
unsaturated heterocyclic ring containing from 1 to 3 heteroatoms selected from N, O 
30 and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Ci-4 alkyl, -Ci-4 
haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -N(RaRb), phenyl, or 
-(CH2)l-2-phenyl; 
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the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci-4 alkyl optionally substituted 
with -O-Ci-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 
phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, 
5 -C02-(CH2)l-2-phenyl, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
10 substituted with from 1 to 4 substituents each of which is independently 

halogen, -Ci-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 
phenyl, or -(CH2)l-2-phenyl; 



15 



or a pharmaceutically acceptable salt thereof. 

6. The compound according to claim 4, wherein 



Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and cyclohexyl; aryl selected 
from phenyl and naphthyl; a bicyclic carbocycle selected from indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring selected from 
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, pyranyl, tetrahydrofuranyl, 
imidazolidinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl, 
isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 

25 thiadiazolyl, oxopiperidinyl, oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, 

pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; or a bicyclic heterocycle 
selected from indolyl, indolinyl, tetrahydroquinolinyl, quinolinyl, l,4-dioxa-8- 
azaspiro[4.5]decyl, azabicyclo[2.2.1]heptyl, azabicyclo[2.1.1]hexyl, 
tetrahydroisoquinolinyl, isoquinolinyl, 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzo- 

30 1,4-dioxinyl, and benzo-l,3-dioxolyl; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 3 substituents each of which is independently 
35 (1) fluoro, 
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(2) chloro, 

(3) bromo, 

(4) -CF 3 , 

(5) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, 
-O-Ci^ alkyl, -OCF3* -N(R a Rb), -C(=0)N(R a Rb), or 
N(Ra)-C(=O)-(CH2)0-2N(R b R c ), 

(6) -OCF3, 

(7) -O-Ci-4 alkyl 

(8) -N02, 

(9) oxo, 

(10) -C(=0)R a , 

(11) -C02R a , 

(12) -SR a 

(13) -S(=0)R a , 

(14) -N(R a Rb), 

(15) -C(=0)N(R a Rb), 

(16) -C(=0)-(CH2)l-2-N(R a Rb), 

(17) -N(R a )C(=0)Rb, 

(18) -S02R a , 

(19) -Rm, 

(20) -CH(CH3)-R m , 

(21) -CH2-R m , 

(22) -(CH2)0-2-N(RaHCH2)0.2-R m , 

(23) -0-(CH2)l-2-R m » 

(24) -(CH2)0-l-S-(CH2)0-2-R m , 

(25) -(CH2)0-l-C(=O)-(CH2)0-2-R m , 

(26) -(CH2)0-l-C(=O)-O-(CH2)0-2-R m , 

(27) -C(=0)N(R a )-Rm, 

(28) -N(R a )C(=0)-Rm 

(29) -N(R a )C(=0)-(CH2) l-2-R m . wherein the -(CH2) 1-2- moiety is 

optionally substituted with -N(R a Rb), 

(30) -N(R a >C(=0)-N(Rb>(CH2)l-2-R m , 

(31) -N(R a >C(=O)-0-(CH2)l-2-R m . 

(32) -N(R a )-C(=0)-N(Rb)S02-R m , 
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(33) -OH; 

or a pharmaceutically acceptable salt thereof. 

5 7. The compound according to claim 6, wherein 

each is independently aryl selected from phenyl and naphthyl; a 5- or 6-membered 
saturated heterocyclic ring selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, thiazolidinyl, and morpholinyl; or a 5- or 6-membered 
10 heteroaromatic ring selected from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, 
thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, 
pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

15 • -N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -C^ alkyl, -CF3, -O-Ci-4 alkyl, 
-OCF3, oxo, phenyl, -(CH2)l-2~phenyl, -C(=0>phenyl, -C02-phenyl, or 
-C02-CH2-phenyl; and 
20 the heteroaromatic ring is optionally substituted with 1 or 2 

. substituents each of which is independently rCi-4 alkyl, -CF3, -O-Ci-4 alkyl, 
-OCF3, oxo, phenyl, or -(CH2)l-2-phenyl; 



25 



or a pharmaceutically acceptable salt thereof . 

8. The compound according to claim 1, wherein R 2 is -H or -Ci-6 
alkyl which is optionally substituted with one of: 

(1) . -N(R*Rb), 

(2) phenyl which is optionally substituted with from 1 to 4 

30 substituents each of which is independently halogen, -C 1-4 

alkyl, -C1-4 haloalkyl, -O-Cm alkyl, -O-Ci-4 haloalkyl, or 
-C0-6 alkyl-N(RaRb), or 

(3) a 5- or 6-membered saturated monocyclic heterocycle which 
contains from 1 to 4 heteroatoms independently selected from 

35 N, O and S; wherein the heterocycle is optionally substituted 
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with from 1 to 4 substituents each of which is independently 
-Ci-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 



or a pharmaceutically acceptable salt thereof. 

5 

9. The compound according to claim 8, wherein R2 is 

(1) -H, 

(2) -Cm alkyl, 

(3) -(CH2)l-3-N(RaRb), 

10 (4) -(CH2)l-3-phenyl, wherein the phenyl is optionally substituted 

with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 
-€l-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, or 
-(CH2)l-3~N(RaRb); or 

(5) -(CH2)l-3R t , wherein R* is a 6-membered saturated 

15 heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
OandS; 



or a pharmaceutically acceptable salt thereof. 

20 10. The compound according to claim 9, wherein R2 is -H or 

methyl; or a pharmaceutically acceptable salt thereof. 

11. The compound according to claim 10, wherein R2 is -H; or a 
pharmaceutically acceptable salt thereof. 

25 

12. The compound according to claim 1, wherein 
R3 is -H or -C]-4 alkyl; or a pharmaceutically acceptable salt thereof. 

13. The compound according to claim 12, wherein R3 is -H or 
30 methyl; or a pharmaceutically acceptable salt thereof. 

14. The compound according to claim 13, wherein R3 is -H; or a 
pharmaceutically acceptable salt thereof. 

35 15. The compound according to claim 1, wherein R 4 is 
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(1) Ci-4 alkyl, 

(2) Ci-4 alkyl substituted with from 1 to 3 substituents each of 
which is independently -OH, O-Ci-4 alkyl, or -O-Ci-4 

haloalkyl, ; 

(3) Ci-4 alkyl which is substituted with an aryl or with two aryls 

which are the same or different, and is optionally substituted 
with -OH, 

(4) Ci-4 alkyl substituted with one of: 

(i) C5-7 cycloalkyl, 

(ii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 

, independently selected from N, O and S, or 

(v) a 9- or 10-membeied fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 

(5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3-7 cycloalkyl optionally substituted with aryl, 

(7) aryl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

(10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(1 1) a 9- or 10-membered fused bicyclic heterocycle containing 
from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 
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each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, 
-Ci-4 alkyl, -Ci-4 alkyl-ORa, -Ci-4 haloalkyl, -O-Ci-4 alkyl, 
5 -O-Ci-4 haloalkyl, -CN, -NO2, -N(RaRb), -Ci_4 

alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra -C02Ra, -Ci-4 
alkyl-C02R a , -OC02R a , -SRa, -S(=0)Ra, -S02R a , 
-N(R a )S02R b , -S02N(R a Rb), -N(Ra)C(=0)Rb 
-N(R a )C02R b , -Ci-4 alkyl-N(Ra)C02R b , phenyl, -Ci-4 

10 alkyl-phenyl, -O-phenyl, or -(CH2)0-2-het wherein het is a 5- 

or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 

15 independently -Ci-4 alkyl, -Ci-4 haloalkyl, -O-C14 alkyl, 

-O-Cl-4 haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Ci-4 alkyl, -Ci-4 haloalkyl, 

20 -O-Ci-4 alkyl, -O-Cl-4 haloalkyl, oxo, phenyl, or a 5- or 6- 

membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (4)(iv) or (10) or the fused 
bicyclic heterocycle in (4)(v) or (11) is optionally substituted 

25 with from 1 to 4 substituents each of which is independently 

halogen, -Ci^4 alkyl, -Ci-4 haloalkyl, -O-Cl-4 alkyl, -O-Ci-4 

haloalkyl, oxo, or phenyl; 
or a pharmaceutically acceptable salt thereof. 

30 

16. The compound according to claim 15, wherein R 4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 
with an -OH, 

35 (2) C1-4 alkyl substituted with one of: 
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(i) cyclohexyl, 

(ii) naphthyl, 

(iii) a fused tricyclic carbocycle selected from 






, and 

(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 
nitrogen atoms, or 

(vi) a fused tricyclic heterocycle selected from 




15 



(3) 



HO HO 



— (CH?) — ChC-R u 

"1-2 wherein Ru is H or phenyl, 



20 



(4) 
(5) 
(6) 



(7) 



C3-6 cycloalkyl optionally substituted with phenyl, 
phenyl or naphthyl, 

a fused bicyclic carbocycle selected from 



i<0 







, and 

a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 
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(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

(9) a fused bicyclic heterocycle selected from 



wherein Zl is -H or -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independentiy fluoro, bromo, chloro, 
-OH, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, -NO2, 
-(CH2)l-2-N(RaRb), -C(=0)Ra, -C02R a , -SRa, -S(=0)Ra, -S02R a , 
-N(Ra)S02Rb j -S02N(RaRb), or -N(Ra)C02R b ; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-O-phenyl, or -(CH2)0-2-het wherein het is thiadiazolyl or indolyl, and 
het is optionally substituted with -Cm alkyl, -CF3, -O-Ci-6 alkyl, 
-OCF3,or-C02R a ; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, oxo; 
and is additionally and optionally mono-substituted with phenyl or a 
heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
with from 1 to 3 substituents each of which is independently halogen, 
-C1-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or oxo; and is additionally 
and optionally mono-substituted with phenyl; 

a pharmaceutically acceptable salt thereof. 




30 



17. The compound according to claim 15, wherein R 4 is: 
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wherein 
Qis 

5 (1) ethynyl optionally substituted with aryl, 

(2) C5-7 cycloalkyl, 

(3) aryl, 

(4) a fused bicycliccarbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

10 (5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, 

(6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
!5 heteroatoms independently selected from N, O and S, wherein at least 

one of the rings is aromatic; 
wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 

20 independently halogen, -OH, -Ci-4 alkyl, -Ci-4 alkyl-OR* -Ci^ 

haloalkyl, -O-Ci^. alkyl, -O-Ci^. haloalkyl, -CN, -NO2, -N(RaRb), 
-C1-4 alkyl-N(R a Rb), -C(=0)N(R a Rb), -C(=0)R a -C02R a -Ci^ 
alkyl-C02R a , -OC02R a , -SR a , -S(=0)R a , -S02R a -N(R a )SC>2Rb 
-S02N(R a Rb), -N(R a )C(=0)Rb -N(R a )C02R b , -Ci-4 

25 alkyl-N(R a )C02R b , phenyl, -Ci^ alkyl-phenyl, -O-phenyl, or 

-(CH2)Q-2-het wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O 
and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -Ci-4 alkyl, -Ci-4 haloalkyl, -O-C14 alkyl, -O-Ci-4 

30 haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
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-C1-4 alkyl, -C1.4 haloalkyl, -O-Ch alkyl, -O-Ci^ haloalkyl, oxo, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
5 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Ci^ alkyl, -Ci-4 haloalkyl, -O-Ci-4 
alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; 

R5 is H, methyl, or CH 2 OH, with the proviso that when R5 is CH 2 OH, then Q is aryl; 
10 and 

p is an integer equal to zero, 1 or 2; 

or a pharmaceutical^ acceptable salt thereof. 

18. The compound according to claim 17, wherein Q is 

— ChC-R u wherein R" is H or phenyl, 
phenyl or naphthyl, 
cyclopentyl or cyclohexyl, 

a fused bicyclic carbocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 
a saturated heterocyclic ring selected from the group consisting of 
tetrahydrofuranyl, pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl, 
morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazoUdinyl, 
oxazolidmyl, isooxazolidinyl, and pyrazolidinyl, 
a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 
tetrazolyl, furanyl, andpyridazinyl, or 

a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydrobenzo-l,4-dioxinyl, dihydrobenzofuranyl, benzo-l,3-dioxolyl, 
quinolinyl, and isoquinolinyl; 



(1) 

(2) 

20 (3) 
(4) 

(5) 

25 

(6) 



30 

(7) 
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wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Ci-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 
5 alkyl, -O-Ci^ haloalkyl, -CN, -NO2, -Ci-4 alkyl-N(RaRb), 

-C(=0)Ra, -C02R a , -Ci^ alkyl-C02R a , -SR a -S(=0)R a , -S02R a > 
-N(Ra)S02R b , -S02N(R a Rb), -N(Ra)C02R b -Cl-4 
alkyl-N(R a )C02R b , phenyl, -(CH2)l-2-phenyl, -O-phenyl, or 
-(CH2)0-2-het wherein het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 

10 thiazolyl, oxazolyi, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 

thiadiazolyl or indolyl, and het is optionally substituted with -Ci-4 
alkyl, -CF3, -O-C1-6 -OCF3, oxo, or -CQ2R^ 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cl-4 

15 alkyl, -Cl-4 haloalkyl, -O-Q-4 alkyl, -O-Ci-4 haloalkyl, -Ci-4 

alkyl-N(R a R b ), -C(=0)Ra, -(X>2R a -SR a , -S(=0)Ra, -S02R a , 
-N(R a )C02R b , phenyl, -(OH2)l-2-phenyl, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 

20 -Cl-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 

phenyl, pyridyl, pyrazinyl, or pyrimidinyl; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -C1-4 alkyl, -Q-4 haloalkyl, -O-Ci-4 

25 alkyl, -O-C1-4 haloalkyl, oxo, or phenyl; 

or a pharmaceutical^ acceptable salt thereof. 

19. The compound according to claim 18, wherein Q is phenyl, 
30 which is optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, bromo, chloro, -OH, -C1-4 alkyl, -Ci^4 fluoroalkyl, -O-Ci-4 
alkyl, -O-C1-4 fluoroalkyl, -CN, -SRa -(CH2)l-2-N(RaR b ), -S02R a > -N(Ra)S02R b , 
-S02N(R a Rb), -(CH2)0-2-CO2R a *, -(CH2)0-2-N(Ra)CO2R b *, -NO2, or phenyl; 

35 each R a is independently H, methyl, or ethyl; 



-276- 



WO 03/035076 



PCT/GB02/04742 



10 



15 



20 



each R*> is independently H, methyl, or ethyl; and 
each Ra* and Rb* is independently H or -Ci-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 

20. The compound according to claim 19, wherein R5 is H and p is 
zero; or a pharmaceutically acceptable salt thereof. 

21. The compound according to claim 20, wherein Q is phenyl 
which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 fluoroalkyl, -CN, -SR* or -S02R a ; 

or a pharmaceutically acceptable salt thereof. 

22. The compound according to claim 21, wherein Q is 
p-fluorophenyl or 2,3-dimethoxyphenyl; 

or a pharmaceutically acceptable salt thereof. 

23. The compound according to claim 1 , wherein 



25 Rlis-Rk; 

Rk is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 

independently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 

30 3 substituents each of which is independendy 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C0 2 R a , 
_SRa,- S (=0)Ra -N(RaRb),-C(=O)-(CH 2 )0-2N(RaRb), 
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N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02R a , 
-N(Ra)S02R b , -S0 2 N(RaRb), 0 r-N(Ra>C(Rb)=0, 

(3) -N02, 

(4) oxo, 

(5) -C(=0)Ra 

(6) -C0 2 R a , 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci^ alkyl-NCRaRb), 

(9) -Rm, 

(10) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Cl-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
-S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(R a Rb), 0 r -N(Ra)-C(Rb)=0, 

(11) -Co^J alkyl-N(Ra)-Co^ alkyl-Rm 

(12) -Co-4 alkyl-0-Q)-4 alkyl-Rm, 

(13) -C0.4 alkyl-S-Q)-4 alkyl-Rm, 

(14) -Co-4 alkyl-C(=0)-Co-4 alkyl-Rm, 

(15) -C(=0)-0-Co-4 alkyl-Rm, 

(16) -C(=O)N(Ra)-C0-4 alkyl-Rm, 

(17) -N(Ra)C(=0)-Rm, 

(18) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02R 3 , 
-N(Ra)S02Rb, -S02N(RaRb), or-N(Ra)-C(Rb)=0, 

(19) -N(Ra)-C(=0)-N(Rb)-Co^ alkyl-Rm, 

(20) -N(Ra)-C(=0)-0-C(M alkyl-Rm, 0 r 

(21) -N(Ra)-C(=0)-N(Rb)S02-Co-4 alkyl-Rm; 
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wherein each is independently aryl selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 heteroatoms independently 
selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(RaRb); and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl or oxo; and 

10 each Ra and Rb is independently -H or -Q-4 alkyl; 
or a pharmaceutical^ acceptable salt thereof. 

24. The compound according to claim 23, wherein Rl is: 

15 R 6 " R 6a , R 83 , — N , SJ 




R6a 



is: 



(1) -H, 



20 (2) 




O OO 
H H 



(3) 




"(Y 1 ) r 
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wherein Xl is a single bond connecting the carbonyl carbon to the 
carbon substituted with X2, -0-, or -NH-; 
X2 is -H, -NH2, or -N(H)C02R a ; 
Y 1 is -H, halo or -Ci-4 alkyl; and 
5 r is an integer equal to zero, 1 or 2; and 

R6bis-Hor-NQ2;and 

R7 is -H or -Ci-4 alkyl; 

10 

or a pharmaceutically acceptable salt thereof. 

25. The compound according to claim 24, wherein 
15 R6a and R6b are both -H; and 

R7is-Hor-CH3; 

or a pharmaceutically acceptable salt thereof. 

20 

26. The compound according to claim 25, wherein 
J R2 is -H or methyl; 

25 R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyU -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
30 substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

or a pharmaceutically acceptable salt thereof. 
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27. The compound according to claim 1, wherein: 

Rl is -Rk; 

5 Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently: 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
10 -OH, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, 

-C02Ra, -SRa, -S(=0)Ra, -N(RaRb), 
-C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02R a , 
-N(Ra)S02Rb, -SC>2N(RaRb), or -N(Ra)-C(Rb)=0, 

15 (3) -N02, 

(4) -C(=0)Ra 

(5) -C02R a , 

(6) -C(=0)N(R a Rb), 

(7) -C(=0)-C 1-4 alkyl-N(RaRb), 

20 (8) -Rm, 

(9) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independendy 
halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci^ haloalkyl, -C(=0)Ra, -C02R a , -SRa 
25 -S(=0)Ra, -N(R a Rb), -N(Ra)C02R b , -S02Ra, 

-N(Ra)S02Rb, -S02N(R a Rb), or -N(Ra>C(Rb)=0, 

(10) -C0-4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(1 1) -Co-4 alkyl-O-Co-4 alkyl-Rm, 

(12) -Co-4 alkyl-S-Co-4 alkyl-Rm, 

30 (13) -Co-4 alkyl-C(=0)-Co-4 alkyl-Rm, 

(14) -C(=O)-O-C0-4 alkyl-Rm, 

(15) -C(=0)N(Ra)-Co-4 alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(R a )C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 
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substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Q-4 haloalkyl, 
-O-C1-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02R a , 
-SRa -S(=0)Ra -N(RaRb) 5 _N(Ra)C02R b , -S02R a , 
5 -N(Ra)S02R b , -S02N(R a Rb) ) or -N(Ra)-C(Rb)=0, 

(18) -N(Ra>C(=0)-N(Rb)-Co^alkyl-Rm, 

(19) -N(Ra>C(=O>O-C0-4alkyl-Rm,or 

(20) -N(Ra)-C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 

10 wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
15 which is independently halogen, -Q-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2) 1-2-phenyl, 
20 -C(=0)-phenyl, -C02-phenyl, or ^C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci-4 alkyl or oxo; 



or a phannaceutically acceptable salt thereof . 

25 

28. The compound according to claim 27, wherein Rl is phenyl 
which is mono-substituted with one of: 

(1) fluoro, chloro, or bromo, 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
30 substituents each of which is independently -OH, -P-Ci-4 

alkyl, -OCF3, -C(=0)Ra, -C02R a , -SRa, -N(R a R b ), or 
' ' . -C(=0)N(RaRb), 

(3) -N02, 

(4) -Cm alkyl-Rm, 

35 . (5) -0-(CH 2 )l-2-R m , 
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(6) -(CH2)0-2-S-(CH2)0-2-R m , 

(7) -N(Ra)C(=0)-Rm 

(8) -N(Ra)C(=OHCH2)l-2-R in J wherein the (CH2)l-2 moiety is 

optionally mono-substituted with -N(R a Rb) or 
-N(Ra)C02R b , or 

(9) -N(Ra)-C(=0)-N(Rb)-(CH2)l-2-R m ; 



wherein is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Q-4 alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci-4 alkyl or oxo; and 

each Ra and Rb is each independently -H or -Ci-4 alkyl; 
or a pharmaceutical^ acceptable salt thereof. 



29. The compound according to claim 28, wherein 



R2 is -H or methyl; 



R3 is -H; and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 . 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally rnono- 
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substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

or a phannaceutically acceptable salt thereof. 

30. The compound according to claim 1, wherein 

Rlis-Rk; 

10 Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 

15 optionally substituted with from 1 to 3 substituents each of which is independently 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independendy halogen, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
20 -SRa -S(=O)Ra,-N(RaRb),-C(=O>-(CH2)0-2N(RaRb), 

N(Ra>C(=O)-(CH2)0-2N(RT'R c ),-SO2Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(3) -N0 2 , 

(4) oxo, 

25 (5) -C(=0)Ra, 

(6) -C02R fl , 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci^alkyl-N(RaRb), 

(9) -SRa, 

30 (10) -S(=0)Ra, 

(11) -S02R a , 

(12) -N(RaRb), 

(13) -Rni, 

(14) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 
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from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci-4 haloalkyl, -0-Ci_4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra -C02Ra, -SRa, 
-S(=0)Ra, -N(R a R°), -N(Ra)C02R b , -S02R a , 
5 -N(R a )S02R b , -S02N(R a Rb), or -N(Ra)-C(Rb)=0, 

(15) -Co-4alkyl-N(Ra)-Cr>4alkyl-R m , 

(16) -Co-4alkyl-0-Co-4alkyl-Rm, 

(17) -C0-4alkyl-S-Q)-4alkyl-Rm, 

(18) -CO-4alkyl-C(=0>Co-4alkyl-Rm, 
10 (19) -C(=O)-O-C0-4 alkyl-Rm, 

(20) -C(=0)N(Ra)-Co^alkyl-Rm 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
15 is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 

-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)R a , -C02R a , 
-SRa, -S(=0)Ra -N(R a Rb), -N(Ra)C02R b , -S02R a , 
-N(Ra)S02R b , -S02N(R a Rb), or -N(Ra)-C(R b )=0, 

(23) -N(Ra)-C(=0)-N(R b )-Co-4alkyl-Rm, 
20 (24) -N(Ra>C(=0)-0-Co-4 alkyl-Rm, or 

(25) -N(Ra>C(=O)-N(R b )SO2-C0-4alkyl-Rm; 



wherein each Rm is independendy aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
25 independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 

containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered bicyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independendy halogen, -Ci^ alkyl, -CF3, -O-Ci^ alkyl, -OCF3, or 

-N(RaRb) ; 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyI, 
35 -C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 
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the heteroaromatic ring or the tricyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -Cl-4 alkyl 



or oxo; 



5 or a pharmaceutical^ acceptable salt thereof. 



31. The compound according to claim 30, wherein 



Rl is: 



10 



,10 




N 




N 



N 



N R 8 R 8 



X 



-.8/ 




N 



X 



V N ^R 8 k 






,or 



(TV 



R8 



is: 



15 



20 



(1) -H, 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra -C02R a , -SRa -N(R a R°), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra, 

(4) -C02R 3 . 
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(5) -C(=0)-(CH2)l-2-N(R a R b ), 

(6) -S02R a , 

(7) -(CH2)l-2-R m , 

(8) -(CH2)0-2-C(=O)-(CH2)0-2-R m , 
5 (9) -C(=O)-O-(CH2)0-2-R m , or 

(10) -C(=O)N(RaMCH2)0-2-R m ; 

R9 is -H, -Ci-4 alkyl, or oxo; 
10 RlO is -H, -OH, -Ci-4 alkyl, -O-CiA alkyl, oxo, or -0-(CH2)l-2-R m ; 
Rllis 

(1) -H, 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

15 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)Ra, -CC>2Ra, -SRa, -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra, 

(4) -C02R a , 

20 (5) -C(=0)-(CH2)l-2-N(RaRb), 

(6) -S02R a , 

(7) -(CH2)l-2-R m > 

(8) -(CH2)0-2-C(=O>(CH2)0-2-R m , 

(9) -C(=O)-O-(CH2)0-2-R m » or 
25 (10) -C(=O)N(Ra)-(CH2)0-2-R m ; 

with the proviso that when one of R& and Rl 1 is -(CH2)l-2-R m » 
-(CH2)0-2-C(=O)-(CH2)0-2-R ra » -C(=O)-O-(CH2)0-2-R m , or 
-C(=O)N(R a )-(CH2)0-2-R m . & en * e otner of R 8 and Rll is other than 
30 -(CH2) l-2-R m , -(CH2)0-2-C(=O)-(CH2)0-2-R m > -C(=O)-O-(CH2)0-2-R m , or 
-C(=O)N(Ra)-(CH2)0-2-R m ; 

Rtn is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
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a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -C1-4 alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phtenyl, 
10 -C(=0)-phenyl,-C02-phenyl,or-C02-(CH2)l-2-phenyl;and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independendy -Ci-4 alkyl 

or oxo; and 

15 each R* and Rb is independently -H or -Ci-4 alkyl; 
or a pharmaceutical^ acceptable salt thereof. 

32. The compound according to claim 31, wherein 

20 

R2 is -H or methyl; 
R3is-H; and 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Ci^t alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -S02R*; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

30 

or a pharmaceutical^ acceptable salt thereof. 

33. The compound according to claim 1 , which is a compound of 

Formula (II): 
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wherein T is: 



(1) "H, 

(2) -OH, 



(3) -Ci-4haloalkyl, 

(4) -Ci-3 alkyl, optionally substituted with -OH or -O-Ci-4 allcyl, 

(5) -O-Ci-4 haloalkyl, 

(6) -O-Ci-4 alkyl 
10 (7) -N(RaRb), 

(8) -N(Ra)-(CH2)2-OH, 

(9) -N(Ra>C02R b , 

(10) -N(Ra)-C(=OMCH2)l-2-N(RaRb), 

(11) -R k , 

15 (12) -(CH2)M-R k , 

(13) -(CH2)0-2-O-(CH2)0-2-R k , 

(14) -(CH2)0-2-N(R a )-(CH2)0-3-R k > ° r 

(15) -(CH2)0-2-N(Ra)-C(=O)-(CH2)0-2-R k ; 

20 R k is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 

heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
25 from 1 to 3 heteroatoms independently selected from N, O and S ; wherein 

the aryl is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Ci-4 alkyl, -Ci^j. alkyl-ORa, -Ci-4 
haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, or -N(R a Rb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
30 substituents each of which is independently -Ci-4 alkyl; -Ci-4 alkyl-ORa; 
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-C1-4 haloalkyl; -O-Ci-4 alkyl; -0-Ci4 haloalkyl; -C(=0)Ra; oxo; 
ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CHfr-saturated heterocycle which is 

5 a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 

selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci-4 alkyl, -Cl-4 alkyl-ORa, 
10 -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, or oxo; and 

the bicyclic heterocycle is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci_4 alkyl or oxo; 

Rl2 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
15 which is independently -F, -CI, Br, -Ci-4 alkyl, -CF3, -O-Q-4 alkyl, -OCF3, 
methylenedioxy attached to two adjacent carbon atoms, or phenyl; 

each Ra and Rb is independently -H or -Ci-4 alkyl; and 
20 s is an integer equal to zero, 1, 2, or 3; 

or a pharmaceutical^ acceptable salt thereof. 

34. The compound according to claim 33, wherein 

R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci^j alkyl, -CF3, 
30 -O-C1-4 alkyl, -OCF3, -CN, -SRa or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 
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35. The compound according to claim 33, wherein 
s is zero, 1 or 2; 

5 

and with the proviso that when s is 1 or 2, T is -H; 
or a pharmaceutical!)^ acceptable salt thereof. 

10 36. The compound according to claim 1 , which is a compound of 

Formula (Hi): 




O (m); 

wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
15 is independently -F, -CI, -Br, -OH, -Cm alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, 
-SRa or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 

37. The compound according to claim 1 , wherein 

Rl is 

(1) -C1-4 alkyl, which is optionally substituted with 1 to 3 
25 substituents each of which is independently fluoro, chloro, -OH, 

-O-C1-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02R a , -SR a , 
-S(=0)R a -N(RaRb), -C(=O)-(CH2)0-2N(R a Rb), 
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-N(Ra)-C(=0)-(CH2)l-2N(R b R c ), -S02Ra, -N(Ra)S02R b , 



NR b 



Nr^N^ Rd 



R a 



-S02N(RaRb), -N(Ra>C(Rb)=0, R 
-N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(R a )C(=0)OR°, 
5 (2) -(CH 2 )l-3-R k . 

(3) -(CH2)l-3-O-(CH2)0-2-R k , 

(4) -(CH2)l-3-N-(CH2)0-2-R k . 

(5) -(CH2)l-3-N(R a )C(=O)-(CH2)0-2-R k , 

(6) -(CH2)l-3-N(R a )C(=O)-O-(CH2)0-2-R k , 
10 (7) -(CH2)0-3-C(=O)N(Ra)-(CH2)0-2-R k ,or 

(8) -C(=O)-(CH2)0-2-R k , 

(9) -C(CH3)2NCRa)C(=0)OCH2R k , 

(10) -C(CH3)2N(Ra)CH2R k 

(11) -C(CH 3 )2N(Ra)C(=0)Rk 

15 (12) -C(Rb)(N(Ra)C(=0)Rk)(CH20RC),or 

(13) -C(Rb)(N(Ra)(CH2)-R k )(CH 2 ORc), 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)l-3-R k , then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 

25 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl ; 

wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

30 (1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 
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(4) -CF3, 

(4) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra, -C02R a , -SRa, or -N(RaRb), 

5 (5) -OCF3, 

(5) -O-Ci-4 alkyl, 

(8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 
10 (11) -C0 2 R a , 

(12) -SRa 

(13) -S(=0)R a 

(14) -N(RaRb), 

(15) -(CH2)0-2-C(=O)N(R a Rb), 

15 (16) -C(=0)-(CH2)l-2-N(RaRb) s or 

(17) -S02R a ; 

or a pharmaceutically acceptable salt thereof. 

20 38. The compound according to claim 37, wherein 

R2 is -H; and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
25 substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

30 each Ra and Rb is independently -H or -C1-4 alkyl; 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)l-3-R k , then R k is not phenyl; a bicyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
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to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
5 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl; 

wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 
10 (1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF 3 , 

(4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

15 substituents each of which is independently -OH, -O-Ci-4 

dkyl, -OCT3, -C(=0)Ra -C02Ra -SRa or -N(RaRb), 

(5) -OCF3, 

(5) -O-C1-4 alkyl, 

(8) oxo, 

20 (9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra, . 

(11) -C02R a , 

(12) -SRa 

(13) -S(=0)Ra, 
25 (14) -N(RaRb), 

(15) -(CH 2 )0-2-C(=O)N(RaRb), 

(16) -C(=0)-(CH2)l-2-N(RaRb), or 

(17) -S02R a ; 

30 or a pharmaceutically acceptable salt thereof. 

39. The compound according to claim 1, which is a compound of 

Formula (IV): 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, 
5 -SRa, or -S02R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

10 40. The compound according to claim 1, which is a compound of 

Formula (V): 




wherein 

15 

Rl3 is -H or -Ci-6 alkyl; " 

Rl4 is -H, -C1-6 alkyl, -C(=0)-Ci-6 alkyl, -C(=O)-(CH2)0-2^ or 
• -C(=O)-O-(CH2)0-2-J; wherein J is aryl selected from phenyl and naphthyl; a 5- or 
20 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 
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wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -Ci-4 alkyl, 
-OCF3, or -O-C1-4 alkyl; and 

wherein the saturated heterocyclic ring or heteroaromatic ring is 
5 optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, chloro, bromo, -CF3, -Ci-4 alkyl, -OCF3, -O-Cl-4 

alkyl, or oxo; 

Rl5 and Rl6 are each independently -Q-6 alkyl; or alternatively Rl5 and Rl6 
10 together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
independently -F, -CI, -Br, -OH, -Cm alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, -CN, 
15 -SR a , or -SC>2R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutical^ acceptable salt thereof. 

-> 

20 41 . The compound according to claim 40, wherein 

Rl5 and Rl6 are both methyl; or alternatively Rl5 and Rl6 together with the carbon 
atom to which they are both attached form cyclohexyl; 

25 or a pharmaceutical^ acceptable salt thereof. 

42. A compound according to claim 1, which is a compound 
selected from the group consisting of 

30 N-(4-fluorobenzyl)-5,6-dihydroxy^ 
carboxamide; 

N-(4-fluorobenzyI)-5,6-dihydroxy^ 
carboxamide; 

35 
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2-[l-benzoyl^(N^-dimethylglycyl)piperazin-2-yl]-NK4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

2-(l-benzoyl-4-memylpiperazin-2-yl)-N-^ 
5 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methylpipericiin-2-yl)pyrimidin^ 
carboxamide; 

10 N-(4-fluorobenzyl>5,6-dihydroxy-2-[l-(pyridin-2-ylcarbonyl)-l A3,4- 
tetrahydroquinoUn-2-yl]pyrinudine^arboxaniide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[4-m^ 
yl]pyrimidine-4-carboxamide; 

15 

N<4-fluorobenzyl>5,6^hydroxy-2-[l-methyl^(pyridin-2-ylcarbonyl)piperazin-2^ 
yl]pyrimidine-4-carboxamide; 

2-(l-ethylpiperi<im-2-yl>N-(4-^^^ 
20 carboxamide; 

N-(4-fluorobenzyl)-5 7 6-dihydroxy^^^ 
4-carboxamide; 

25 2-[l^acetylamino)cyclohexyl]-N^4-fluorobenzyl)-5,6^hydroxypyrimidine^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-d^hydroxy-2-[l-(morpholin-4-ylacetyl)piperidin-2- 
yl]pyrimidine-4-carboxamide; 

30 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-te^ 
carboxamide; 

NK4-fluorobenzyl)-5,6^hyaYoxy-2-(l-memylpyrroIidin-2-yl)pyrimidine-4- 
35 carboxamide; 
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2-[l-(N,N-dimethylglycyl^ 
dihydroxypyrimidine-4-carboxamide; 

5 NK4-fluorobenzyl)-5,6^hydroxy-2-{l-methyl-14(pyricHn-2- 
lcarbonyl)amino]ethyl}pyrimidine-4^arboxainide; 

2-[l-(dimethyIanuno)-2-phenyleto^^ 
carboxamide; 

10 

2-{ l-[(2,4-dimethyl-l ,3-thiazol-5-yl)carbonyl]piperidin-2-yl }-N-(4-fluorobenzyl)-5 3 6- 
dihydroxypyrimidine-4-carboxamide; 

2-[l<3-cUorobenzoyl)^-methylpipei^in-2-yl]-N-(4-fluorobenzyl)-5,6- 
15 dihydroxypyrimidine-4-carboxamide; ' 

N-(4-fluorobenzyl)-5,6Ktthydro^ 
yl]pyrimidine-4-carboxamide; 

20 N-(4-fluorobenzyl)-5,6-dihydroxy^^^^ 
4-carboxamide; 

N-(3-bromo-4-fluorobenzyl)-2^ 
dihydroxypyriiiudine-4^arboxainide; 

25 

2-[l-(dimethylamino)cyclohex 
carboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy-2-{ l-[(pyridin-2- 
30 ylcarbonyl)aniino]cyclohexyl}pyrimidine^arboxamide; 

2-(4-benzyi-l-methylpiperazin-2-yl^ 
carboxamide; 
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N-(23-dimethoxybe^^ 
ylethyl)phenyl]pyriimdine-4-carboxainide; 

N-(4-fluorobenzyl^ 
5 yl)pyrimidine-4~carboxaniide; 

NK23-cUmethoxybenzyl)-2-[l-^ 
dihydroxypyrimidine^^arboxainide; 

10 2-[Manffinocarbonyl)piperi^ 
carboxamide; 

2-[(2S,4R)-l-benzoyl-4-(benzyloxy 
dihydroxypyrimidine-4-carboxamide; 

15 

N-(4-fluorobenzyl)-5,6^^ 
yl]pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dih^^ 
20 tetrahydroisoquinoHn-3-yl]pyri^ 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{2-phenyl-l-[(pyridin-2- 
lcarbonyl)amino]ethyI }pyrimidine-4-carboxamide; 

25 2-(l-benzoylpiperidm-2^ 
carboxamide; 

2<l-benzylpiperidin-2-yl^ 
carboxamide; 

30 

2-(l-benzoylpyrrolidin-2-yl^^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2<l-te^ 
35 carboxamide; 
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N-(2^-dimethoxybenzyl>5,6-dih^^ 
4-carboxamide; 

5 N-(4-fluorobenzyl)-5,6-dihydro^^ 
carboxamide; 

2-(l-benzoyl-l£3/^tetrahydroqu^ 
dihydroxypyriinidine-4-carboxarnide; 

10 

2-{ l-[(N,N-dimethylglycyl)amino]-2-phenylethyl } -N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

N-(23-dimethoxybenzyl)-5,6-dihydroxy-2-[4-(piperidin-l- 
15 ylmethyl)phenyl]pyrimidine^carboxamide; 

2-{4-[(diethylamino)methy^ 
dihydroxypyriiiudane-4^arboxamide; 

20 N~(4-fluorobenzyl)-5,6-dihydroxy-2-^^ 
yl]pyrimidine-4-carboxamide; 

2-(l-benzoylpyirolidin-2-yl)-N-^ 
carboxamide; 

25 

tert-butyl 2-(4-{ [(4-fluorobenzyl)airdno]carbonyl}-5,6-dihydroxypyrim 
yl)morpholine-4-carboxylate; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(p^ 
30 yl]pyrimidine-4-carboxamide; 

2-[2-(NJN-dimethylglycyl)-l,2^ 
5,6-dihydroxypyrimidine-4-carboxainide; 
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2-(l-benzoyl-23-dihydro-lH-indol^ 
dihydroxypyrinudine-4-carboxainide; 

2-(2-benzoyl-l ,23,4-tet^ 
5 ctihydtoxypyrimidine-4-carboxamide; 

2Kl-ainino-2-phenylethyl)-N-(4-fluorobenzyl)-5,6-dihydrox^ 
carboxamide; 

10 2-(4-benzylmorpholin-3-y^ 
carboxamide; 

NK4-fluorobenzyl)-5,6-dihydro^^ 
yl)carbonyl]piperidin-2-yl}pyriniidme-4^arboxamide; 

15 

NK23-dimethoxybenzyl)-5,6^ydroxy-2-[4-(moTpholin-4- 
ylmethyl)phenyl]pyrimidine^carboxaiEdde; 

N-(4-fluorobenzyl>5,6-dmydroxy 
20 carboxamide; 

AK4-Ruorobenzyl)-5,6-dihydrox^ 

2-{4-[({[(2-chlorophenyl)sulfonyl]^^ 
25 dimethoxybenzyl>5,6-dihydroxypyrimidine-4 carboxamide; 

jV^fluorobeiizyl)^ 
dicarboxamide; 

30 2-Benzyl-iV-(4-fluorobenzy^ 
carboxamide; 

and pharmaceutical^ acceptable salts thereof. 
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43. A compound according to claim 42, which is a compound 
selected from the group consisting of 

N-(4-fluorobenzyl>5,6-dihyfo^ 
5 carboxamide; 

2-[l-(dimethylamino)-l-methylethyl^ 
carboxamide; 

10 N-(4-fluorobenzyl)-5,6-dihydrox 
carboxamide; 

; 2-[(dimethylannno)(phenyl)methyy 
carboxamide; 

15 

2-{4-[(diethyIamino)methyl]phenyl}-N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

N-benzyl-5,6-dihydroxy-2-(3-phenylpro^ 

20 

N-(4-fluorobenzyl)-5,6-dihydro^ 
teti^ydroquinolin-2-yl]pyrii^ 

and pharmaceutically acceptable salts thereof. 

25 

44. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a phaimaceutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 

30 45. A method of inhibiting HTV integrase in a subject in need 

thereof which comprises administering to the subject a therapeutically effective 
amount of the compound according to claim 1 or a pharmaceutically acceptable salt 
thereof. 
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46. A method for preventing or treating infection by HTV or for 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a pharmaceutically acceptable salt thereof. 

47. The method according to claim 46, wherein the compound is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HTV protease inhibitors, non- 
nucleoside HTV reverse transcriptase inhibitors and nucleoside HTV reverse 
transcriptase inhibitors. 

48. A pharmaceutical composition which comprises the product 
prepared by combining an effective amount of a compound according to claim 1, or a 
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

49. A combination useful for inhibiting HIV integrase, for treating 
or preventing infection by HTV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound according to claim 
1, or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount 
of an HTV infection/AIDS antiviral agent selected from the group consisting of HTV 
protease inhibitors, non-nucleoside HTV reverse transcriptase inhibitors and 
nucleoside HTV reverse transcriptase inhibitors. 

50. A compound according to claim 1, which is a compound 
selected from the group consisting of 

benzyl l-[4-({ [4-fluoro-2Kmethylsulfonyl)benzyl]amino}carbonyl)-5,6- 
dihydroxypyrimidin-2-yl]-l-methylethylcarbamate; 

2-(l-amino-l-methylethyl)-N-[4-fluoro-2-(methylsulfonyl)benzyi]-5,6- 
dihydroxypyrimidine-4-carboxamide; 

2-[l-(dimethylamino)-l-methylethyl]-N-[4-fluoro-2-(methylsulfonyl)benzyl]-5,6- 
dihydroxypyrimidine-4-carboxamide; 
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2-(l-ammocyclopropyl)-N-(4-fluorobenzy^ 

. 2-[lKdimethylamino)cyclopropyl]-N^4-fluorobenzyl)-5 1 6^hydroxypyriiiiidine^- 
carboxamide; 

5 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{l-[(pyrazin-2- 
ylcarbonyl)amino]cyclopropyl}pyrimidine^-carboxamide; 

benzyl l-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6-dmydroxypyriniidin-2- 
10 yl)cyclopentylcaibamate; 

2<l-aminocyclopentyl)-N-(4-fluoroben2yl>5,6-dihydroxypyriim 

2-[l<dimethylanuno)cyclopentyl^ 
15 carboxamide; 

2-(l-{ [(ethylamino)carbonyl]ainino}-l-methylethyl)-N<4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxaniide; 

20 2-[l-(benzylamino)-l-methylethyl]-N-(4-fluorobenzyl>5,6-dihydroxypyri 
carboxamide; 

241-(beiuoylamino)4-memylethyl]-N-(4-fluorobenzyl)-5,6^hy(froxypy^ 
carboxamide; 

25 

2-{l-^nzyl(memyl)amino]-i-methylethyl}-N-(4-fluorobenzyl)-5 J 6- 
dihydroxypyrimidine-4-carboxainide; 

2-tl-(dtaethylamino)-l-methylemyl]-M 
30 4-carboxamide; 

N-(2-chlorobenzyl)-2-[Hdimemylamino)-l-me^ 
carboxamide; 
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N-(2-chlorobenzyl)-2-[l-(^ 
carboxamide; 

N^5-cWoro-2-methylben^ 
5 dihydroxypyrimidine-4-carboxamide; 

N^4-fluorobenzyl)-5,6-dihydroxy-2-{l-methyl4-[(pyrazin-2- 
ylcarbonyl)amino]ethyl }pyrimidine-4-carboxamide; 

10 2-[l-(diethylamino)-l-methylethyl]-N-(4-^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-d^ 
carboxamide; 

15 

N.(4-fluorobenzyl)-5,^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-di^ 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{l-methyl-l-[methyl(pyridin 
ylmethyl)amino]ethyl }pyrimidine-4-carboxaniide; 

25 2-[l-(dimethylaimno)-l-me^ 

(methyltMo)benzyl]pyriinicHne^-carboxamide; 

NljNTl-diethyl-N~2~- [l-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 
dihydroxypyriiiiidin-2-yl>l-methylethyl]ethanediamide; 

30 

2-[i-(l,4-dioxa-8-azaspiro[4.5]dec-8-yl>l-methylethyl]-N-(4-fluorobera 
dihydroxypyrimidine-4-carboxamide; 

NK4-fluorobenzyI)-5,6-dihydroxy-2-U^^ 
35 . yl)carbonyl]amino }ethyl)pyrimidine-4-carboxamide; 
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N«(4-fluoroben2yl)-5,6^hydroxy-241-methyl-l-(4-oxopiperidin-l- 
yl)ethyl]pyrimidine-4-carboxamide; , 

5 N-(4-fluorobenzyl)-5,^ 

ylmethyl)amino]ethyl}pyrimidine-4^arboxamide; 

N-[l-(4-{[(4-fluorobenzyl)a^ 
methylethyl]^-methylmorpholine-2-carboxamide; 

10 

2-{ Hacetyl(methyl)amino]-l-methyta^ 
dihydroxypyrimi(Une-4-carboxainide; 

2-[l-(acetylamino)-l-methylethy^^ 
15 carboxamide; 

2-{l-[4-(dimethylamino)piperi^ 
dihydroxypyriiiiidine-4^arboxamide; 

20 N-(23-dimethoxybenzyl)-2-[l-(dim^^ 
dihydroxypyrimidine-4-carboxairiide; 

2-[4-(dimethylamino)tetrahydro-2H^^ 
dihyd^oxypyrimidine-^carboxamide; 

25 

N-(4-fluorobenzyl)-5,6^ihydb:oxy-2-(7-methyl-7-azabicyclo[2.2.1]hept-l- 
yl)pyrimidine-4-carboxamide; 

2-(7-acetyl-7-azabicyclo[2.2.1]hept-l-yl)-N-(4-fluorobenzyl)-5,6- 
30 dihydroxypyrimidine-4-carboxamide; 

2-(2-acetyl-2-azabicyclo[2. 1 . l]hex- l-yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2-methyl-2-azabicyclo[2.1.1]hex-l- 
yl)pyrimidine-4-carboxamide; 

tert-butyl(2S,4R)^-(benzyloxy)-2<4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 
5 dihydroxypyrimidin-2-yl)piperidine-l-carboxylate; 

2-[(2S,4R)-4-(benzyloxy)piperidin-2-yl]-N-(4-fluorobenzyl)-5 J 6- 
dihydroxypyrimidine-4-carboxamide; 

10 24(2S,4R)^(benzyloxy)-l-methylpiperidin-2-yl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

N-(4-fluorobenzyl>5,6-<iih^^ 
yl]pyrimidine-4-carboxamide; 

15 

2-[l-acetyl-4-(benzyloxy)piperidin-2-yl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

2-(l-emyl-4-methylpiperazin-2^^^ 
20 carboxamide; 

N<4-fluorobenzyl)-5,6-dihydroxy-2-[^^^ 
yl]pyrimidine-4-carboxaniide; 

25 tert-butyl3-(4-{[(4-fluorobenzyl)a 
yl)thiomorpholine-4-carboxylate; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2^ 

30 N-(4-fluorobenzyl>5,6-dihydroxy-2-(4-methylthioraorpholin-3-yl)pyrimid^ 
carboxamide; 

N<4-fluorobenzyl)-5,6-dihydroxy-2-[4-(pyridin-2-ylcarbonyl)thiomorphoyn-3- 
yl]pyrimidine-4-carboxamide; 

35 
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2<4-acetylthiomorphoUn-3-y^ 
carboxamide; 

tert-butyl l-(4-{ [(4-flubrobenzyl)a^ 
5 methoxyethylcarbamate; 

2-[l-(cUmethylanuno)-2-mefo^^ 
4-carboxamide; 

10 . 2-[Hacetylamino)-2-me^ 
carboxamide; 

2-(l-airrino-2-methoxyethyl)-N-^^ 
carboxamide; 

N-(4-fluoroben2^1)-5,6-dihydroxy-2-{2-methoxy-l-[(pyrid^^ 
ylcaibonyl)anuno]ethyl}pyrimidine^carboxamide; 

N-(4-fluoroben^ 
20 carboxamide; 

N-(4-fiuorobenzyl)-5,6-^ 
carboxamide; 

25 2-{l-[acetyl(methyl)ami^ 

dihydroxypyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dity^ 
ylcarbonyl)amino]ethyl Jpyrimidine-4-carboxamide; 

30 

NK4-fluoroben2yl)-5,6-dihydroxy-24(4R)-3<pyridin-2-ylcarbony 
yl]pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dity^ 
35 .carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihyd^ 
4-carboxamide; 

5 2-(3-acetyl-l,3^hiazolidin-2^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dShydroxy^ 
carboxamide; 

10 

N-(4-fluorobenzyl)-5,6-d^ 
carboxamide; 

2-[2,4-dimethyl4-(pyrazin-2-ylcarbonyl)piperazin-2-yl]-N-(4-fl 
15 dihydroxypyrimidine-4-carboxamide; 

2<l-acetyl-2^-dmethylpiperazin-2^ 
4-carboxamide; 

20 tert-butyl 1 -(4-{ [(4-fluorobenzyl)amino]carbonyl } -5,6-dihydn>xypyrirnidin-2-yl)-2- 
methoxy-l-methylethylcarbamate; 

2-(l-amino-2-methoxy-l-methylethyl)-N-(4-fluorobenzyI)-5, 
4-carboxamide; 

25 

2-[l-(acetylamino)-2-methoxy-l-^^ 
dihydroxypyrimidine-4-carboxamide; 

2-[l-(dimethylamino)-2-methoxy-l-^^ 
30 dihydroxypyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-methoxy-l-methyl-l- 
(methylamino)ethyl]pyrimidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihydro^ 
ylcarbonyl)amino]ethyl}pyrimidine^carboxamide; 

2-(l,2-dimethylpiperidin-2-yl)-N-(4^ 
5 carboxamide; 

2-{ l-[acetyl(methyl)amino]-2-methoxy-l-methylethyl }-N-(4-fluorobenzyl)-5,6- 
dihydroxypyriniidine^carboxaiiiide; 

10 NK4-fluorobenzyl)-5,6-dihydrox 

ylcarbonyl)ammo]ethyl}pyrimidin^^ 

2-{ l-[(cyclohexylmethyl)(methyl)a 
fluorobenzyl>5,6-dihydroxypyriim^ 

15 

2-{ l-[(cyclohexylmethyl)amino]"2-methoxy-l-methylethyl } -N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

2-{ l-[(cyclohexylmethyl)antino]-2-meth^^ 
20 (Uhydroxypyrimidine-4^arboxamide; 

2-(4-acetyl-i;2-dimethylpiperazin-^^^ 
4-carboxamide; 

25 2-(l-acetyl-2-methylpiperidin-2-yl^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-me^ 
yl]pyrimidine-4-carboxamide; 

30 

N^23-dimethoxybenzyl)-2-(l^-dimethylp^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-meth^^ 
35 yl]pyrimidine-4-carboxamide; 
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2-{14(2^dimethyl-l,3-thiazol-5-yl)carbonyl]-2-methylpiperidin-2-yl}-N-(4- 
fluorobenzyl)-5,6-dihydroxypyrimidine-4-carboxamide; 

5 2-[(2S)-l-acetyl-2-methylpyrroUdin-2-yl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

and phannaceutically acceptable salts thereof. 
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